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Summary 
i 
S y r i a  is  an e a s t  Mediterranean country,  w i t h  a t o t a l  a r e a  of 
18.5 m i l l i o n  h e c t a r e s  and a popula t ion  of 9.9 mi l l i on .  The 
annual cropped a rea  of about 4 m i l l i o n  h e c t a r e s ,  along w i t h  10 
m i l l i o n  h e c t a r e s  of  r a n g e l a n d ,  c o n t r i b u t e s  20 percent of t o t a l  
GDP of  SL 72.7 b i l l i o n .  
Farming i s  predominantly r a i n f e d ,  f o r  i r r i g a t i o n  is 
a v a i l a b l e  t o  only 1 4  pe rcen t  of t h e  t o t a l  c u l t i v a t e d  a r e a  of 
6.1 m i l l i o n  hec tares .  R a i n f a l l  i s  e r r a t i c ,  and crop  product ion 
f l u c t u a t e s  from year  t o  year. Wheat, ba r l ey  and food dry  legumes 
occupy about 75 percent  of t h e  t o t a l  cropped area.  They  a r e  
produced by i n d i v i d u a l  f a rmers  and a r e  marketed and priced by t h e  
S t a t e .  
The a g r i c u l t u r a l  r e sea rch  system is  composed of s e v e r a l  
agencies ,  w i t h  no coord ina t ion  b e t w e e n  them. Two d i r e c t o r a t e s  o f  
t h e  M i n i s t r y  o f  A g r i c u l t u r e  and Agrarian Reform (MAARI-the 
S c i e n t i f i c  A g r i c u l t u r a l  Research D i r e c t o r a t e  ( S A R D )  and t h e  S o i l s  
D i r e c t o r a t e  (SDI--conduct most o f  t h e  r e s e a r c h  work. Other 
r e sea rch  bodies  focus  on commodities. 
I n  1983, SL 17.4 m i l l i o n  (1.2 percent of  t h e  t o t a l  
a l l o c a t i o n  f o r  a g r i c u l t u r a l  development) was a l l o c a t e d  t o  a g r i -  
c u l t u r a l  research .  The t o t a l  r e sea rch  e x p e n d i t u r e ,  c a p i t a l  and 
c u r r e n t ,  of SL 28.9 m i l l i o n  c o n s t i t u t e s  0.19 percent of g r o s s  
a g r i c u l t u r a l  product  and t.02 percent  of t o t a l  CDP. 
About 500 r e sea rch  workers a r e  employed by t h e  s y s t e m ,  50 
percent  of them by SARD. A s i d e  from t h e  54 PhD and MS holders ,  
t h e  ma jo r i ty  of  r e sea rch  workers need a d d i t i o n a l  s c i e n t i f i c  
t r a i n i n g .  
SARD main ta ins  l i m i t e d  c o n t a c t  w i t h  IBPGR, ISNAR, CIP and 
IFPRI .  Its r e l a t i o n s h i p  w i t h  C I M M Y T  has  ex is ted  since t h e  1950s. 
v i  
Germplasm f o r  wheat and m a i z e  and t r a i n i n g  o p p o r t u n i t i e s  a r e  
p r o v i d e d  a n n u a l l y .  H i g h - y i e l d i n g  v a r i e t i e s  o f  wheat d e v e l o p e d  by 
C I M M Y T  were i m p o r t e d  i n  t h e  e a r l y  1970s and b r o u g h t  a b o u t  a 
r e v o l u t i o n  i n  whea t  p r o d u c t i o n .  Average  a n n u a l  p r o d u c t i o n  h a s  
r isen f r o m  930,000 t o n s  t o  1,670,000 t o n s ,  and t h e  l o n g - r u n  
p r o d u c t i o n  t r e n d  h a s  been  s t a b i l i z e d .  C I M M Y T ,  however ,  h a s  no t  
been a b l e  t o  i n f l u e n c e  t h e  s t ruc tu re  o r  me thodo logy  o f  r e s e a r c h  
i n  S y r i a .  
I C A R D A  h a s  been i n  S y r i a  s ince  1977 a n d  i t s  presence h a s  
been f e l t  i n  many a r e a s .  I C A R D A  s t r a t e g y  h a s  f o l l o w e d  t w o  
d i r e c t i o n s .  F i r s t ,  it h a s  emphas ized  t h e  b u i l d i n g  u p  o f  S y r i a ' s  
r e s e a r c h  c a p a c i t y  a s  a p r e r e q u i s i t e  f o r  i m p l e m e n t i n g  a sound  and  
p r o d u c t i v e  r e s e a r c h  program. Second,  it h a s  stressed t h e  
i m p o r t a n c e  o f  i n c r e a s i n g  t h e  p r o d u c t i v i t y  o f  d r y - f a r m i n g  c r o p s ,  
e s p e c i a l l y  b a r l e y  a n d  c h i c k p e a ,  two  i m p o r t a n t  b u t  ignored  c r o p s .  
A c o l l a b o r a t i v e  R e s e a r c h  and T r a i n i n g  Program,  agreed upon 
by MAAR and  I C A R D A ,  h a s  been t h e  v e h i c l e  u s e d  t o  i m p l e m e n t  
I C A R D A ' s  s t r a t e g y .  The p rogram h a n d l e s  f o u r  a s p e c t s  o f  
c o o p e r a t i o n :  ( 1 )  j o i n t  r e s e a r c h  i n  t h e  f i e l d s  o f  ce rea ls ,  f o o d  
d r y  legumes and f o r a g e  c r o p s ;  (2) m u l t i d i s c i p l i n e ,  m u l t i p e r l o d  
t r a i n i n g  c o u r s e s ;  ( 3 )  a s t r e a m  o f  i n f o r m a t i o n  i n  v a r i o u s  forms of 
p u b l i c a t i o n s ;  a n d  (4) t e c h n i c a l  and  f i n a n c i a l  s u p p o r t .  
Under  t h e  p rogram,  n e w  v a r i e t i e s  o f  w h e a t ,  b a r l e y  and 
c h i c k p z a  h a v e  been d e v e l o p e d ;  some o f  them h a v e  been p r e m a t u r e l y  
r e l e a s e d  and need  f u r t h e r  v e r i f i c a t i o n .  R e s e a r c h  on  f a r m  
p r a c t i c e s  i s  p r o m i s i n g ,  b u t  u n d e r s t a n d a b l y  more t ime is needed  
f o r  c o n c r e t e  resul ts .  However, some new f i n d i n g s  a r e  r e a d i l y  
a p p l i c a b l e ,  and m e a s u r e s  s h o u l d  be  t a k e n  t o  t r a n s f e r  them t o  t h e  
farmers t h r o u g h  t h e  e x t e n s i o n  service.  
I 
F o r  t h e  c o l l a b o r a t i v e  program t o  be more effect ive,  a n  
e n l a r g e d  scheme of  a c a d e m i c  t r a i n i n g  f o r  S y r i a n  r e s e a r c h  workers 
i s  b a d l y  needed.  The p o s t g r a d u a t e  p rogram c u r r e n t l y  b e i n g  
v i  i 
c a r r i e d  out by I C A R D A  and  t h e  Aleppo F a c u l t y  o f  A g r i c u l t u r e  c o u l d  
serve t h i s  pu rpose .  
Acknowledgments 
I am i n d e b t e d  t o t h e  p e r s o n s  l i s t e d  i n  t h e  a p p e n d i x  t o t h i s  
s t u d y .  They were h e l p f u l  i n  p r o v i d i n g  services,  i n f o r m a t i o n ,  
o b s e r v a t i o n s  and comments.  S u p p o r t  g i v e n  by D r .  M. A. N O U r r  
D i r e c t o r  General of  I C A R D A ,  and Mr. H. Saoud,  Deputy Minis ter  of 
A g r i c u l t u r e  and A g r a r i a n  Reform, is h i g h l y  a p p r e c i a t e d .  Spec ia l  
t h a n k s  g o  t o  Dr. R .  K a n b a r ,  D i r e c t o r  o f  R e s e a r c h ,  M A A R ,  Dr. J. 
Abdul Kar im,  D i r e c t o r  of S o i l s ,  MAAR, a n d  Mr. K. El-Arab, C h i e f c  
F i e l d  Crops  R e s e a r c h  S e c t i o n ,  f o r  t h e i r  v a l u a b l e  a s s i s t a n c e .  

I X  
C o n t e n t s  
1 Background 1 
1.1 The c o u n t r y  1 
1.1.1 N a t u r a l  and p o l i t i c a l  s e t t i n g  1 
1.1.2 P o p u l a t i o n  2 
1 .1 .3  Economy 2 
1.2  The a g r i c u l t u r a l  s e c t o r  4 
1 .2 .1  S t r u c t u r e  4 
1 .2 .2  I n f r a s t r u c t u r e  and i n s t i t u t i o n a l  s u p p o r t  7 
1.2 .3  P r i c i n g  9 
1 .2 .4  S e c t o r  p e r f o r m a n c e  11  
2 The N a t i o n a l  A g r i c u l t u r a l  R e s e a r c h  Sys tem 1 5  
2.1 O v e r v i e w  1 5  
2 .2  I n s t i t u t i o n a l  s t ruc ture  18  
2 . 3  A l l o c a t e d  r e s o u r c e s  20 
2.4 S t a f f  22 
2.5 E x t e r n a l  i n f luence  24  
2 .6  Ef fec t iveness  and p r o b l e m s  25 
3 I m p a c t  o f  I A R C s  on t h e  NARS 29  
3.1 G e n e r a l  issues 29  
3.2 B i o l o g i c a l  m a t e r i a l s  31 
3.3 R e s e a r c h  me thods  and o r g a n i z a t i o n  34 
3.4 I n f o r m a t i o n  and t r a i n i n g  36 
3.5 R e l a t i o n s h i p s  between I A R C s  and NARS 38 
4 R e s e a r c h  I m p a c t  on A g r i c u l t u r a l  P r o d u c t i o n  39 
4.1 P r o d u c t i o n  and o t h e r  e f f e c t s  39 
4.2 I n n o v a t i o n s  w i t h  p o t e n t i a l  i m p a c t  41 
5 C o n c l u s i o n s  45 
Appendix 
References 
49 
51  
X 
Abbreviat ions and Acronyms 
A C S A D  The Arab Center f o r  t h e  S t u d i e s  of A r i d  Zones a n d  
D r y  Lands 
CB Cotton Bureau 
C G I A R  Consu l t a t ive  Group on I n t e r n a t i o n a l  A g r i c u l t u r a l  
Research 
CIMMYT I n t e r n a t i o n a l  Center f o r  t h e  Improvement of Maize and 
Wheat 
C I P  I n t e r n a t i o n a l  Po ta to  Center 
GADEB General Adminis t ra t ion f o r  t h e  Development Of  
Euphrates Basin 
COS General Organizat ion f o r  Sugar 
GOT General Organizat ion f o r  Tobacco 
I A R C  I n t e r n a t i o n a l  A g r i c u l t u r a l  Research Center 
IBPGR I n t e r n a t i o n a l  Board of P l a n t  Genetic Resources 
I C A R D A  I n t e r n a t i o n a l  Center f o r  A g r i c u l t u r a l  Research i n  
t h e  Dry  Areas 
I F P R I  I n t e r n a t i o n a l  Food Pol icy Research I n s t i t u t e  
ISNAR I n t e r n a t i o n a l  Se rv ice  f o r  Nat ional  A g r i c u l t u r a l  
Research 
MAAR M i n i s t r y  of  A g r i c u l t u r e  and Agrarian Reform 
NARS National  A g r i c u l t u r a l  Research System 
S A R D  S c i e n t i f i c  A g r i c u l t u r a l  Research D i r e c t o r a t e  
Y 
SD S o i l s  D i r e c t o r a t e  
1 
1 Background 
1.1 The c o u n t r y  
1.1.1 N a t u r a l  and  p o l i t i c a l  s e t t i n g  
w i t h  a t o t a l  a r e a  o f  18.5 m i l l i o n  hectares ,  o f  w h i c h  6.1 m i l l i o n  
h e c t a r e s  (33 percent)  i s  c u l t i v a b l e .  
S y r i a  o v e r l o o k s  t h e  e a s t  c o a s t  o f  t h e  M e d i t e r r a n e a n  Sea, 
From t h e  n a t u r a l  g e o g r a p h i c a l  s t a n d p o i n t ,  t h e  c o u n t r y  may be 
d i v i d e d  i n t o  f o u r  z o n e s  e x t e n d i n g  w e s t - e a s t  a s  f o l l o w s :  ( 1 )  t h e  
c o a s t a l  p l a i n ,  w i t h  an  a r e a  o f  40,000 h e c t a r e s  o f  f e r t i l e  s o i l  
and p l e n t y  o f  r a i n f a l l ;  (2) t h e  m o u n t a i n s  and  h i l l y  zone ,  e x t e n d -  
i n g  f rom t h e  n o r t h  t o  t h e  s o u t h ,  p a r a l l e l  t o  t h e  c o a s t ,  c o v e r i n g  
8 percent  of t h e  t o t a l  a r ea  o f  t h e  c o u n t r y ;  ( 3 )  t h e  i n l a n d  
p l a i n s ,  o c c u p y i n g  a b o u t  37 percent  o f  t o t a l  a r e a ,  and e x t e n d i n g  
from t h e  n o r t h e a s t  westwards t o  t h e  s o u t h  and s o u t h w e s t ;  and  
(4) t h e  s t e p p e ,  where  n a t u r a l  g r a z i n g ,  s h e e p  h u s b a n d r y ,  is  prac- 
t i c e d ,  o c c u p y i n g  a b o u t  55 percent of t h e  c o u n t r y ' s  t o t a l  a r e a .  
The c o u n t r y  i s  g e n e r a l l y  d o m i n a t e d  by t h e  M e d i t e r r a n e a n  
c l imate ,  c h a r a c t e r i z e d  by a r a i n y  winter a n d  l o n g ,  d r y  summer. 
R a i n f a l l  d e c r e a s e s  e a s t w a r d s  f rom 800-1000 m m  t o  l e s s  t h a n  200 m m  
i n  t h e  s t e p p e .  December and J a n u a r y  a re  t h e  c o l d e s t  months  o f  
t h e  y e a r ,  when t e m p e r a t u r e  d r o p s  a l i t t l e  be low z e r o  c e n t i g r a d e ,  
w h i l e  J u l y  and A u g u s t  a r e  t h e  warmes t  p e r i o d  when 48OC i s  u s u a l l y  
r e c o r d e d  . 
T o t a l  w a t e r  r e s o u r c e s  a r e  es t imated  a t  60 b i l l i o n  c u b i c  
meters a y e a r  ( w i t h o u t  E u p h r a t e s  River r e s o u r c e s ) ,  of which  
50 b i l l i o n  i s  r a i n f a l l ,  8 b i l l i o n  i s  s u r f a c e  w a t e r  o f  r ivers ,  
s p r i n g s ,  and s e a s o n a l  s t r e a m s  ( e x c l u d i n g  E u p h r a t e s ) ,  and 
2 - b i l l i o n  is u n d e r g r o u n d ,  r e s t o r e d  water. 
2 
A d m i n i s t r a t i v e l y ,  t h e  c o u n t r y  i s  d i v i d e d  i n t o  1 4  u n i t s  
c a l l e d  Mohafaza,  i n c l u d i n g  t h e  Mohafaza o f  t h e  C i t y  o f  Damascus,  
t h e  C a p i t a l  o f  t h e  Repub l i c .  The Mohafaza i s  d i v i d e d  i n t o  
Man t ika ,  and t h e r e  a r e  a t o t a l  o f  5 9  Mant ika .  The l a t t e r  is  i n  
t u r n  d i v i d e d  i n t o  Nahia ,  and t h e r e  a r e  a t o t a l  o f  179 Nahia.  The 
Nahia  i s  composed o f  a number of  v i l l a g e s ,  wh ich  a r e  t h e  s m a l l e s t  
a d m i n i s t r a t i v e  u n i t .  T h e r e  a r e  6 , 5 0 1  v i l l a g e s .  
P o l i t i c a l  l i f e  i n  S y r i a  i s  l e d  by t h e  S o c i a l i s t  Arab  Ba'Ath 
( R e s u r g e n c e )  P a r t y ,  whose S e c r e t a r y  G e n e r a l  i s  t h e  P r e s i d e n t .  
P e o p l e ' s  o r g a n i z a t i o n s  p l a y  an  a c t i v e  p o l i t i c a l  r o l e .  The 
f a r m e r s '  p o l i t i c a l  and  c o o p e r a t i v e  a c t i v i t i e s  a r e  o r g a n i z e d  and  
l e d  by t h e  G e n e r a l  P e a s a n t s  F e d e r a t i o n  ( U n i o n ) .  
1 .1 .2  P o p u l a t i o n  
F o r  mid-1984, t h e  p o p u l a t i o n  o f  t h e  S y r i a n  Arab R e p u b l i c  i s  
e s t i m a t e d  a t  9 ,934 ,000  i n h a b i t a n t s .  The p o p u l a t i o n  h a s  been 
g r o w i n g  a t  a n  a n n u a l  r a t e  o f  3.4 p e r c e n t  f o r  t h e  p e r i o d  1980-84. 
A s  a r e s u l t  o f  p o p u l a t i o n  i n c r e a s e ,  a v e r a g e  p o p u l a t i o n  d e n s i t y  
h a s  i n c r e a s e d  f rom 34 p e r s o n s  p e r  s q u a r e  k i l o m e t e r  i n  1970 t o  49  
p e r s o n s  i n  1981.  
D u r i n g  t h e  p e r i o d  1970-81, t h e  sex r a t i o  (number  o f  males 
p e r  100  females) h a s  d e c r e a s e d  from 105.3 t o  104.4, w h i l e  a v e r a g e  
f a m i l y  s i z e  h a s  i n c r e a s e d  f rom 5 .9  p e r s o n s  t o  6 .3  p e r s o n s .  
Due t o  heavy  m i g r a t i o n  t o  u rban  a r e a s ,  t h e  r u r a l  p o p u l a t i o n  
h a s  d e c r e a s e d  from 56.5 p e r c e n t  i n  1970 t o  51.9 p e r c e n t  i n  1984. 
T h e  movement h a s  c o n c e n t r a t e d  t o w a r d s  t h e  t h r e e  m a j o r  c i t i e s ,  
i.e., Damascus,  Aleppo,  and  Homs. Accord ing  t o  1981 s t a t i s t i c s ,  
m o r e  t h a n  h a l f  t h e  S y r i a n  p o p u l a t i o n  l i v e s  i n  4 o f  t h e  1 4  
Mohafaza,  name ly ,  t h e  Ci ty-of -Damascus  Mohafaza,  Damascus 
Mohafaza,  Aleppo Mohafaza,  and  Homs Mohafaza.  
1 .1 .3  Economy 
T o t a l  GDP a t  f a c t o r  c o s t  and cu r ren t  p r i c e s  i s  e s t i m a t e d  f o r  
3 
. 
1983 a t  SL 72,747 m i l l i o n ,  p e r  c a p i t a  GDP b e i n g  SL 7,569, e q u i v a -  
l e n t  t o  $1,928 a t  1983 o f f i c i a l  r a t e  o f  exchange. The t h r e e  
commodity p r o d u c i n g  s e c t o r s ,  i.e., a g r i c u l t u r e ,  i n d u s t r y ,  and  
c o n s t r u c t i o n ,  h a v e  c o n t r i b u t e d  4 8  percent  t o  G D P ,  a s  d e t a i l e d  i n  
T a b l e  1.1. 
T a b l e  1.1 Percent of G D P  by Commodity S e c t o r  
Commodity S e c t o r  Percent 
--e- ------I - -.-.---__.I_----.-- - -  
A g r i c u l t u r e ,  F o r e s t r y  and  F i s h i n g  21 
I n d u s t r y ,  Ene rgy  and  M i n i n g  20 
B u i l d i n g  and C o n s t r u c t i o n  7 
T r a n s p o r t a t i o n ,  Communication and  S t o r a g e  7 
F i n a n c e ,  I n s u r a n c e  and Rea l  E s t a t e  5 
Community and  P e r s o n a l  Services 2 
W h o l e s a l e  and Reta i l  T r a d e  23 
Government S e r v i c e s  15 
The  CDP g r o w t h  r a t e  h a s  been  d e c r e a s i n g ,  e.g. for 1970-75 
t h e  a n n u a l  r a t e  of g r o w t h  w a s 1 3  p e r c e n t ,  f o r 1 9 7 5 - 8 0 t h e  r a t e  
was 4.5 percent and  f o r  1980-83 it was 3.8 percent.  
Economic a c t i v i t i e s  p r o v i d e d  j o b s  i n  1983 t o  a b o u t  2,246,000 
worke r s .  Between 1970 and 1983, t h e  s h a r e  o f  a g r i c u l t u r e  i n  
employment  h a s  d e c r e a s e d  a b s o l u t e l y  a s  wel l  a s  r e l a t i v e l y  f rom 
51.5 percent t o  31.7 percent ,  a s  d e p i c t e d  i n  T a b l e  1.2. 
F o r  t h e  l a s t  t en  y e a r s ,  1974-83, d e f i c i t  i n  t h e  commodi ty  
b a l a n c e  o f  t r a d e  h a s  r anged  between SL 1.7-10.2 b i l l i o n  ($0.46- 
2.6 b i l l i o n ) .  Commodity i m p o r t s  have  i n c r e a s e d  f rom SL 
4.8 b i l l i o n  ($1.3 b i l l i o n )  t o  SL 18.5 b i l l i o n  ($4.7 b i l l i o n ) ,  
w h i l e  commodity e x p o r t s  have improved  l ess ,  from SL 3.1 b i l l i o n  
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($0 .8  b i l l i o n )  t o  SL 8.3 b i l l i o n s  ($2 .1  b i l l i o n ) .  
s e r v i c e  balance h a s  occurred only i n  2 years.  
S u r p l u s  i n  the 
A s  a measure toward r a t i o n a l i z i n g  f o r e i g n  t r a d e  and f o r e i g n  
cur rency  movement, t h r e e  r a t e s  of exchange a r e  now o f f i c i a l l y  i n  
use .  
a t  t h e  O f f i c i a l  (government) Rate; SL 5.425 a t  t h e  P a r a l l e l  Mar- 
k e t  Rate; and SL 8.125 a t  t h e  T o u r i s t  Rate. The second r a t e  is 
mainly u s e d  t o  c l e a r  t h e  p r i v a t e  s e c t o r  t r a d e  t r a n s a c t i o n s .  
A t  t h e  e n d  o f  1984 ,  one U.S. d o l l a r  i s  changed f o r  SL 3.925 
Table 1.2 Percent of Employment by  Commodity S e c t o r  
----------.-------------.------.---------------------- 
A g r i c u l t u r e  51.5 31.7 
I n d u s t r y  and M i n i n g  13.4 14.7 
B u i l d i n g  7.1 14.1 
Trade and Finance 10.0 10.9 
Transpor t  and Communications 4.2 6.2 
A l l  S e r v i c e s  13.8 22.4 
I n  t h e  1984 t o t a l  b u d g e t ,  d e v e l o p m e n t  and c u r r e n t  a l l o c a t i o n  
of S L  41,289 m i l l i o n ,  t h e  Services S e c t o r  a l o n e  g o t  about  65 per-  
cen t .  Other s e c t o r s '  s h a r e  ranged between 1.2 and 7.8 percent ,  
a s  shown i n  Table  1.3.  
1 .2 T h e  a g r i c u l t u r a l  s e c t o r  
1.2.1 S t r u c t u r e  
On t h e  b a s i s  of  t h e  annual  r a i n f a l l  p r o b a b i l i t y ,  t h e  count ry  
i s  d i v i d e d  i n t o  f i v e  A g r i c u l t u r a l  S t a b i l i z a t i o n  Zones: 
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Zone 1: R a i n f a l l  e x c e e d s  350 m m ,  a n d  i s  n o  l e s s  t h a n  300 m m  i n  
t w o - t h i r d s  o f  t h e  r e c o r d e d  years. Area i s  a p p r o x i m a t e l y  
2 ,694 ,000  h a ,  r e p r e s e n t i n g  14.5 p e r c e n t  o f  t h e  t o t a l  c o u n t r y  
a r e a ,  50 p e r c e n t  o f  which is  c u l t i v a t e d .  
Zone 2: R a i n f a l l  is 250-300 m m ,  a n d  a r e a  i s  a p p r o x i m a t e l y  
2,475,000 h a ,  r e p r e s e n t i n g  13.4 p e r c e n t  o f  t h e  t o t a l  c o u n t r y  
a r e a ,  o f  which 48 p e r c e n t  i s  c u l t i v a t e d .  
Zone  3: R a i n f a l l  i s  no  l e s s  t h a n  2 5 0  m m  i n  h a l f  t h e  r e c o r d e d  
y e a r s .  Area i s  a p p r o x i m a t e l y  1,305,000 h a ,  r e p r e s e n t i n g  7 p e r -  
cen t  o f  t h e  t o t a l  c o u n t r y  a rea ,  of wh ich  4 3  p e r c e n t  i s  c u l t i -  
v a t e d .  
Zone 4 ( M a r g i n a l  a r e a ) :  R a i n f a l l  i s  b e t w e e n  200-250 m m  and  d o e s  
n o t  go  b e l o w  2 0 0  m m  i n  h a l f  t h e  r e c o r d e d  y e a r s .  
m a t e l y  1,822,000 h a ,  r e p r e s e n t i n g  9.8 p e r c e n t  o f  t h e  t o t a l  
c o u n t r y  a r e a ,  o f  which 34  p e r c e n t  is c u l t i v a t e d .  
A r e a  i s  a p p r o x i -  
Zone 5 (The  S t e p p e  o r  Rangeland) :  R a i n f a l l  is  l e s s  t h a n  200  m m ,  
n o t  enough t o  r a i s e  v i a b l e  c r o p s .  Area i s  a p p r o x i m a t e l y  
10,222,000 h a ,  r e p r e s e n t i n g  55.3 o f  t h e  t o t a l  c o u n t r y  a r e a ,  o f  
which o n l y  3.4 p e r c e n t  i s  c u l t i v a t e d ,  m a i n l y  u n d e r  i r r i g a t i o n .  
O f  t h e  t o t a l  c u l t i v a b l e  a r e a  o f  6 ,105 ,000  ha ,  67 p e r c e n t  is 
c u l t i v a t e d ,  25 percent i s  l e f t  a n n u a l  f a l l o w ,  and  t h e  r e m a i n i n g  
5 p e r c e n t  i s  n o t  c u l t i v a t e d  f o r  v a r i o u s  r e a s o n s .  I n  1983,  a b o u t  
7 2  p e r c e n t  o f  t h e  c u l t i v a t e d  a r e a  was l o c a t e d  i n  Zones 1 and  2. 
R a i n f e d  f a r m i n g  i s  p r e d o m i n a n t  b e c a u s e  o n l y  1 4  p e r c e n t  o f  t h e  
t o t a l  c u l t i v a t e d  a r e a  i s  i r r i g a t e d .  E i g h t y  p e r c e n t  o f  t h a t  a r e a  
i s  i r r i g a t e d  by pumping f rom rivers and wells. 
Dur ing  t h e  l a s t  1 0  y e a r s ,  t h e  c r o p p i n g  p a t t e r n  shown i n  
T a b l e  1 .4  h a s  been  m a i n t a i n e d .  
Table 1.3 Budget A l l o c a t i o n s  by Commodity Sec to r  f o r  1984 
~~~~~~~~~ 
Communi ty ,  S o c i a l  and Personal  Se rv ices  
A g r i c u l t u r e ,  Fo res t ry  and F i s h i n g  
Mining 
Manufacturing 
E l e c t r i c i t y ,  Gas and Water 
B u i l d i n g  and Cons t ruc t ion  
Trade 
Transpor t ,  Communication and Storage  
Finance,  Insurance  and Real E s t a t e  
Unal located 
T o t a l  
26 , 860 
3,211 
1,161 
1,697 
1,672 
555 
1,030 
2,577 
477 
2,049 
-- 
41,289 
~ 
65.1 
7.8 
2.8 
4.1 
4.0 
1.3 
2.5 
6.2 
1.2 
5.0 
100.0 
Table 1 .4  Cropping P a t t e r n  O v e r  t h e  Last  10 Years by Percent  
Crops T o t a l  Area Rainfed I r r i g a t e d  
Food Cereals1 
Food Legumes 
Fodder Crops2 
I n d u s t r i a  1 c rop  s3  
Vegetables  
F r u i t  Trees  
37.3 34.1 27.9 
4.6 5.1 2.1 
33.4 38.1 9.1 
6.7 1.5 33.8 
6.6 4 .4  18.1 
11.4 11.8 9.0 
1 Mainly wheat. 
2 Mainly ba r l ey .  
3 Cotton, tobacco and sugarbee t .  
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A g r i c u l t u r a l  p r o d u c t i o n  i s  p r e d o m i n a t e d  by c rops  ( p l a n t  pro- 
d u c t i o n ) ,  a s  t h e  l a t t e r  c o n s t i t u t e  65-75 p e r c e n t  of t h e  v a l u e  of  
a g r i c u l t u r a l  p r o d u c t i o n .  I n  1983,  t o t a l  a n i m a l  u n i t s  a r e  
e s t i m a t e d  a t  2 m i l l i o n  u n i t s .  T h e i r  t y p e  and  e q u i v a l e n t  number  
of a n i m a l s  i s  shown i n  T a b l e  1.5. 
Tab le  1.5 T o t a l  Animal U n i t s  and  Numbers i n  1983 
A c c o r d i n g  t o  t h e  1970 A g r i c u l t u r a l  Census  (1981 Census  
R e s u l t s  a r e  n o t  y e t  a v a i l a b l e ) ,  t o t a l  c u l t i v a b l e  a r ea  i s  d i v i d e d  
i n t o  396,000 h o l d i n g s ,  each w i t h  a n  average of 4 pieces. Small  
h o l d i n g s  o f  l e s s  t h a n  10 ha  each c o n s t i t u t e  75 p e r c e n t  o f  t h e  
t o t a l  number of l a n d  h o l d i n g s ,  t h e  average h o l d i n g  a r ea  b e i n g  8.5 
ha . 
1.2.2 I n f r a s t r u c t u r e  and  i n s t i t u t i o n a l  s u p p o r t  
t i o n s ,  u n d e r t a k e s  e x c l u s i v e l y  a l l  m a r k e t i n g  f u n c t i o n s  o f  t h e  
f o l l o w i n g  b a s i c ,  s t r a t e g i c  farm p r o d u c t s :  wheat  and  f l o u r ,  
b a r l e y ,  l e n t i l s ,  c h i c k p e a s ,  c o t t o n  and  p r o d u c t s ,  tobacco, p e a n u t s  
and  s u g a r  beets.  These crops occupy 75 p e r c e n t  of t o t a l  i r r i -  
g a t e d  l a n d ,  and  90  p e r c e n t  o f  t o t a l  r a i n f e d  l a n d .  
The s t a t e ,  t h r o u g h  i t s  f i v e  s p e c i a l i z e d  m a r k e t i n g  corpora- 
O t h e r  p e r i s h a b l e  farm p r o d u c t s ,  s u c h  a s  f r e s h  f r u i t s  a n d  
v e g e t a b l e s ,  and  l i v e s t o c k  p r o d u c t s ,  i n c l u d i n g  p o u l t r y ,  a r e  
c o m p e t i t i v e l y  h a n d l e d  by t h e  p u b l i c ,  c o o p e r a t i v e ,  and  p r i v a t e  
s ec to r s .  
The o b j e c t i v e s  of t h e  farm m a r k e t i n g  p o l i c y ,  a s  i n v a r i a b l y  
documented  and  a c t u a l l y  i m p l e m e n t e d ,  a r e  t o  e a s i l y  reach t h e  
p r o d u c e r s ,  q u i c k l y  r e c e i v e  t h e  c r o p s r  and p r o m p t l y  e f f e c t  pay- 
men t s .  
However, o t h e r  c o n s i d e r a t i o n s  s t i l l  need  t o  be  t a k e n  c a r e  o f  
w i t h  t h i s  p o l i c y ,  p a r t i c u l a r l y :  (1 )  t o  keep  a n a l y z i n g  m a r k e t i n g  
cos t s ,  so a s  t o  show c l e a r l y  t h e  p r o d u c e r s '  sha re  i n  t h e  
c o n s u m e r s '  p r ices ;  (2 )  t o  make s u r e  t h a t  c o n s u m e r s '  markets  a r e  
a l w a y s  s a t i s f i e d ;  and  ( 3 )  t o  m a i n t a i n  r e l a t i v e  p r i c e  s t a b i l i t y  i n  
t h e  open  markets. 
C r e d i t  and  i n p u t  s u p p l y  s y s t e m s  a r e  c o v e r e d  by o n e  j o i n t  
p o l i c y .  S u p p l y  of b a s i c  farm i n p u t s r  i n c l u d i n g  f e r t i l i z e r s ,  
seeds, bags,  p e s t i c i d e s ,  f a r m  m a c h i n e r y ,  and  i m p o r t e d  d a i r y  
c a t t l e ,  i s  h a n d l e d  by t h e  A g r i c u l t u r a l  C o o p e r a t i v e  Bank, t h e  o n l y  
f a r m - l e n d i n g  i n s t i t u t i o n .  
L o c a l l y  p roduced  a s  well as i m p o r t e d  feed s t u f f s  a r e  
s u p p l i e d  by a s p e c i a l i z e d  p u b l i c  c o r p o r a t i o n .  The  p r i v a t e  s ec to r  
h a s  j u s t  been  a l lowed t o  i m p o r t  and d i s t r i b u t e  a l l  k i n d s  of feed 
s t u f f s ,  a l o n g  w i t h  t h e  p u b l i c  sector .  
T h e s e  two a g e n c i e s  o p e r a t e  a n a t i o n w i d e  n e t w o r k  o f  d i s t r i -  
b u t i o n  c e n t e r s .  Long-term and  s e a s o n a l  i n - k i n d  c r e d i t  i s  
e n c o u r a g e d .  Cooperatives' n e e d s  fo r  s e a s o n a l  c red i t  a r e  f u l l y  
met. C o o p e r a t i v e s  e n j o y  s p e c i a l  d i s c o u n t s  of 1.5 p e r c e n t  f o r  t h e  
i n t e r e s t  r a t e  and  5 p e r c e n t  for  t h e  i n p u t  p r i c e s .  The coopera- 
t i v e  sec tor  g e t s  more c r e d i t  t h a n  i t s  share  i n  a g r i c u l t u r a l  l a n d  
o r  p r o d u c t i o n ;  i t s  c red i t  i s  a l s o  g r o w i n g  a t  a f a s t e r  r a t e  t h a n  
t h a t  o f  t h e  p r i v a t e  sec tor r  a s  shown i n  Table  1.6. 
The s y s t e m  i s  r e a s o n a b l y  f u n c t i o n i n g .  However, f l e x i b i l i t y  
i s  n e e d e d  t o  meet c e r t a i n  u n e x p e c t e d  s u p p l y  b o t t l e n e c k s  and  t o  
i m p o r t  a t  t h e  l o w e s t  p o s s i b l e  pr ices .  Pape rwork  and  "red t apen  
i n  l o a n  p r o c e s s i n g  and i n p u t  d i s t r i b u t i o n  need  t o  be m i n i m i z e d .  
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A system of f i e l d  ope ra t ion  follow-up, and performance a s ses s -  
m e n t  should be adopted. 
Table 1.6 Growth of C r e d i t  by Sec to r  i n  SL ( m i l l i o n )  
1979 14 
1980 17 
1981 31 
1982 28 
1983 31 
175 
188 
260 
309 
407 
238 4 27 
242 446 
294 585 
355 703 
438 87 6 
Cooperat ive farming i s  h i g h l y  encouraged. D u r i n g  t h e  l a s t  
5 yea r s ,  1979-83, t h e  number of coope ra t ives  has  inc reased  from 
3,498 s o c i e t i e s ,  c u l t i v a t i n g  26 percent of t o t a l  c u l t i v a t e d  a rea ,  
t o  3,903 s o c i e t i e s ,  c u l t i v a t i n g  32 percent of t h e  area.  Of t h e  
l a t t e r  number,  81 percent  a r e  multi-purpose s e r v i c e  s o c i e t i e s ,  
about 0.2 percent  (7) a r e  c o l l e c t i v e  product ion coope ra t ives ,  
w h i l e  t h e  r e s t  a r e  va r ious  t y p e s  of animal  husbandry s e r v i c e  
s o c i e t i e s .  T h i r t y - t h r e e  t o  50 percent  of t h e  whea t ,  co t ton  
and sugar  bee t  c rops ,  61 percent of m i l k ,  and 34 percent of eggs 
a r e  produced u n d e r  coope ra t ive  farming. 
1.2.3 P r i c i n g  
marketed by t h e  s t a t e ,  p r i c e s  a r e  d e t e r m i n e d  by t h e  s t a t e  (see 
s e c t i o n  1.2.2). The p r i ces  have t o  be announced p r i o r  t o  t h e  
c u l t i v a t i o n  season, r e l a t e d  t o  crop q u a l i t i e s ,  and u n i f i e d  
a l l  over t h e  producing areas .  They m u s t  cover  a l l  c o s t s  of 
product ion and a l low f o r  a p r o f i t  margin of around 20 percent. 
For those  farm products  and i n p u t s  t h a t  a r e  e x c l u s i v e l y  
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Farm p r i c e s  d e t e r m i n e d  f o r  f i v e  m a j o r  c r o p s  a r e  shown i n  T a b l e  
1.7.  
T a b l e  1.7 Farm Prices  a t  SL p e r  Ton 
1979 700 620 510 850 1,880 175 
1980 800 700 57 0 1,350 2 ,250 220 
1981 1,050 950 720 1 ,900 3 ,200 290 
1982 1,320 1,190 800 2 9250 3 9850 310 
1983 1,380 1 ,230 820 2 ,500 4,000 330 
~ -~~ -~~ ~ 
S o u r c e :  CBS " S t a t i s t i c a l  A b s t r a c t ,  1983," p. 166. 
P r i c i n g  i s  o n e  o f t h e  s t r o n g e s t t o o l s  o f t h e  e c o n o m i c  
p o l i c y .  F o r  i n s t a n c e ,  w h e a t  is p r i c e d  above  w o r l d  p r ice  l e v e l ;  
improved ,  c e r t i f i e d  seeds, e s p e c i a l l y  f o r  w h e a t ,  a r e  p r i c e d  be low 
c o s t .  The o b j e c t i v e  i s  c l e a r l y  t o  e n c o u r a g e  and  expand cereal  
p r o d u c t i o n .  On t h e  o t h e r  hand ,  t h e  e x p o r t  p r i ce  o f  c o t t o n  
exceeds t h e  farm g a t e  d e t e r m i n e d  p r i ce  by 26-63 percent  f o r  t h e  
p e r i o d  1976-80. The o b j e c t i v e  here i s  t o  augment  t r e a s u r y  re- 
s o u r c e s .  
H e a v i l y  a f f e c t e d  by t h e  i n t e r n a l  f o r c e s  o f  s u p p l y  and  
demand, o t h e r  f a r m  p r o d u c t s  d e s t i n e d  f o r  d i r e c t  c o n s u m p t i o n  l i k e  
f resh  f r u i t s  and  v e g e t a b l e s ,  m e a t  and d a i r y  p r o d u c t s  a r e  p r i c e d  
by  l o c a l  gove rnmen t  a u t h o r i t i e s .  P r i ces  a r e  s u b j e c t  t o  f r e q u e n t  
f l u c t u a t i o n  and  t o  l o c a t i o n  d i f fe rences .  
The above  d e s c r i b e d  p r i c i n g  mechanism ensures  p r i ce  a n d  i n =  
come s t a b i l i t y  f o r  t h e  m a j o r i t y  o f  f a r m e r s  and  is  m e a n t  t o  serve 
deve lopmen t  o b j e c t i v e s .  It  r a i s e s ,  h o w e v e r r  a few m e t h o d o l o g i c a l  
issues r e l a t i n g  t o  t h e  c o n c e p t s  o f  p r o d u c t i o n  c o s t s  and n e t  
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p r o f i t .  
s u b s i d y  i s  a l l o c a t e d  i s  s t i l l  p e n d i n g .  
The q u e s t i o n  o f  how t h e  bu rden  o f  t h e  gove rnmen t  p r i c e  
1.2.4 S e c t o r  p e r f o r m a n c e  
m i l l i o n  h a s  c o n t r i b u t e d  21 percent  t o  t o t a l  NDP a t  f a c t o r  c o s t  
and  cur ren t  pr ices .  F o r  t h e  l a s t  1 0  y e a r s ,  1974-83, t h e  a g r i -  
c u l t u r a l  s e c t o r  h a s  m a i n t a i n e d  a 20 percent  c o n t r i b u t i o n  t o  NDp- 
With  i t s  d e c r e a s i n g  s h a r e  i n  t o t a l  e m p l o y m e n t  from 52 percent  t o  
3 2  percent,  l a b o r  p r o d u c t i v i t y  i n  a g r i c u l t u r e  i s  i m p r o v i n g  a l o t ,  
b u t  s t i l l  much below l a b o r  p r o d u c t i v i t y  i n  o t h e r  s e c t o r s .  
I n  1983,  Net A g r i c u l t u r a l  P r o d u c t  amoun t ing  t o  SL 14 ,976  
The t o t a l  g r o w t h  o f  a g r i c u l t u r e  o v e r  t h e  l a s t  d e c a d e  o f  
6 8  percent  (Net A g r i c u l t u r a l  P r o d u c t  a t  F i x e d  Prices,  1974-83) 
h a s  been made p o s s i b l e  o n l y  t h r o u g h  improvement  i n  c r o p  
management u n d e r  i r r i g a t i o n  a n d  o t h e r  c o n t r o l l e d  c o n d i t i o n s  l i k e  
d a i r y  and  p o u l t r y  farms, a s  i n d i c a t e d  i n  T a b l e  1.8. T o t a l  
p r o d u c t i o n  a n d  y i e l d  o f  r a i n f e d  c r o p s ,  i.e., w h e a t ,  b a r l e y ,  f o o d  
d r y  l egumes  ( l e n t i l ,  c h i c k p e a  and f a b a  b e a n s )  and  o l i v e  h a v e  been 
s t a b l e  o r  d e c r e a s i n g ,  except  f o r  t h e  d o u b l i n g  o f  b a r l e y  a r e a ,  
r e s u l t i n g  i n  a 59 percent i n c r e a s e  i n  p r o d u c t i o n .  S i n c e  t h e  
wheat r e v o l u t i o n  of t h e  e a r l y  1 9 7 0 ~ ~  a n n u a l  wheat  p r o d u c t i o n  h a s  
a v e r a g e d  1.66 m i l l i o n  t o n s ,  an  i n c r e a s e  o f  80 percent  o v e r  t h e  
p r e v i o u s  average o f  0.92 m i l l i o n  t o n s  (See s e c t i o n  4.1). 
Excep t  f o r  c o t t o n ,  a r e a  e x p a n s i o n  h a s  o u t w e i g h e d  y i e l d  i n -  
c r e a s e  i n  p u s h i n g  up t o t a l  p r o d u c t i o n  o f  i r r i g a t e d  c r o p s .  
However, f o u r  i m p o r t a n t  i r r i g a t e d  c r o p s t  namely  c o t t o n ,  s u g a r  
beet,  t o m a t o  and a p p l e ,  have a c h i e v e d  a y i e l d  i c r e a s e  o f  55-83 
percent o v e r  t h e  p e r i o d  of 1 0  y e a r s .  The e x p a n s i o n  i n  t o t a l  p ro-  
d u c t i o n  o f  s u c h  f o o d  i tems a s  p o t a t o ,  t o m a t o ,  s u g a r  beet ,  a p p l e ,  
c i t r u s ,  m i l k  and  e g g s  is  n o t a b l y  amazing .  The 1 2  c r o p s  p r e s e n t e d  
i n  T a b l e  1.8 occupy 90 percent  o f  t o t a l  c r o p p e d  a rea .  
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Table 1.8 Product ion and Yield o f  Major A g r i c u l t u r a l  
Products  i n  Sy r i a ;  1974-83 
_I_ - ----------- --I- - I ------ ------------I- e- - -----_ _____ 
Product Y i e l d  
1974 1983 x 1974 1983 x 
Rainfed 
Wheat 19630 1,612 0 1.06 1.20 13 
Barley 655 1,043 59 0.94 0.70 -2 6 
Food Legumes 151 149 0 0.84 0.77 -1 3 
O l i v e  215 152 -29 13.962 6.613 -5 3 
I r r i n a t e d  
Maize 
Po ta to  
Tomato 
Cotton 
Sugar Beet 
A p p l e  
C i t r u s  
Grapes 
19 
105 
395 
3 87 
239 
44 
32 
250 
27 42 
315 200 
831 110 
526 36 
19158 385 
128 191 
91 184 
389 56 
1.42 
12.45 
13.23 
1.88 
21.35 
18.21 
34.24 
4.659 
1.40 
15.70 
20.50 
3 .oo 
39.10 
28.48 
44.74 
6.478 
0 
26 
55 
60 
83 
57 
13 
38 
Animal  P r o d u c u  
M i l k  500 1,161 132 -- _- -- 
Eggs I- 370 1,725 366 -_ -- 
---- - -- -- ------ - ------ --- -- - --- --- - - -- -- --------I------ 
U n i t s  
Production: 1,000 t o n s ,  except  eggs i n  m i l l i o n  eggs.  
Y i e l d :  Tons p e r  h e c t a r e ,  except f r u i t  t r e e s  t o n  p e r  1,000 
f r u i t  t r e e s .  
Source: M i n i s t r y  of A g r i c u l t u r e ,  "The Annual A g r i c u l t u r a l  
S t a t i s t i c a l  A b s t r a c t ,  1983." 
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I n  s p i t e  o f  t hese  i n c r e a s e s ,  t h e  c o u n t r y  i s  s t i l l  f a r  f rom 
s e l f - s u f f i c i e n t  i n  food items. Deficit i n  t h e  food t r a d e  b a l a n c e  
h a s  g r o w n  f r o m  S L  1,080 m i l l i o n  i n  1 9 7 4  t o  SL 3,001 m i l l i o n  i n  
1983. Wheat, r i ce ,  s u g a r  a n d  f r u i t s  a r e  t h e  b i g g e s t  items on  t h e  
l i s t .  E x p o r t  o f  non-food farm p r o d u c t s ,  m a i n l y  c o t t o n  (70x1, 
comes t o  SL 700-800 m i l l i o n  a y e a r .  
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2 The N a t i o n a l  A g r i c u l t u r a l  R e s e a r c h  Sys t em 
2.1 O v e r v i e w  
The h i s t o r y  o f  a g r i c u l t u r a l  r e s e a r c h  i n  S y r i a  i s  r a t h e r  
recent.  The c r e a t i o n  o f  t h e  f i r s t  a g r i c u l t u r a l  r e s e a r c h  i n s t i -  
t u t i o n  g o e s  back  t o  t h e  m i d  s i x t i e s  (19641, when t h e  S c i e n t i f i c  
A g r i c u l t u r a l  R e s e a r c h  D i r e c t o r a t e  (SARD) was e s t a b l i s h e d  a s  a new 
a d d i t i o n a l  c e n t r a l  u n i t  i n  t h e  M i n i s t r y  o f  A g r i c u l t u r e  and 
A g r a r i a n  Reform ( M A A R ) .  Before t h a t ,  research  work ,  however  
l i m i t e d ,  was c a r r i e d  o u t  by  t h e  v a r i o u s  s e c t o r a l  u n i t s  of MAAR,  
a l o n g  w i t h  t h e i r  o t h e r  d u t i e s  s u c h  a s  p r o d u c t i o n ,  s e r v i c e ,  p ro -  
v i s i o n ,  p o l i c y  f o r m u l a t i o n ,  e t c .  
T h e  n e w l y  s e t  u p  r e s e a r c h  u n i t  h a s  b e e n  g i v e n  s p e c i f i c  re- 
s e a r c h  t a s k s  w h i c h  c a n  be b r o a d l y  d e f i n e d  a s :  
1. 
2. 
3 .  
4. 
5 .  
6. 
Car ry  o u t  a p p l i e d  a g r i c u l t u r a l  r e s e a r c h  and s t u d i e s .  
S u r v e y  most i m p o r t a n t  p rob lems  and  o b s t a c l e s  h i n d e r i n g  t h e  
advancement  of  a g r i c u l t u r e ,  i n c l u d i n g  c r o p s  and l i v e s t o c k  
p r o d u c t i o n ;  c l a s s i f y  t h e m  a c c o r d i n g  t o  o r d e r  o f  i m p o r t a n c e ,  
and  a t t e m p t  t o  f i n d  p r o p e r  s o l u t i o n s .  
C o o r d i n a t e  research  p r o j e c t s  w i t h  n a t i o n a l  research  b o d i e s  
and  make u s e  o f  r e s e a r c h  done  by n a t i o n a l  and i n t e r n a t i o n a l  
research i n s t i t u t i o n s .  
C o o r d i n a t e  w i t h  a g r i c u l t u r a l  e x t e n s i o n  s e rv i ce  and o t h e r  
a g r i c u l t u r a l  s e r v i c e s  s o  t h a t  research  f i n d i n g s  a r e  t r a n s -  
f e r r ed  t o  f i e l d  workers .  
E s t a b l i s h  and  c o n t i n u o u s l y  s t o c k  a n  A g r i c u l t u r a l  L i b r a r y  
w i t h  a g r i c u l t u r a l  s c i e n t i f i c  r e f e r e n c e s ,  and  t r a n s l a t e ,  
p u b l i s h  and  exchange  i m p o r t a n t  l o c a l  and f o r e i g n  r e s e a r c h  
s t u d i e s  and  r e p o r t s .  
Develop  r e s e a r c h  workers '  c a p a b i l i t i e s ,  m a i n l y  t h r o u g h  
n a t i o n a l  and i n t e r n a t i o n a l  t r a i n i n g  c o u r s e s  and  s c i e n t i f i c  
v i s i t s .  
16 
SARD i s  t h e  s o l e  body i n  Sy r i a  r e s p o n s i b l e  f o r  r e sea rch  pro- 
j e c t s  and crop v a r i e t i e s  development i n  t h e  fo l lowing  f i e l d s :  
food f i e l d  c rops  ( i n c l u d i n g  c e r e a l s  and food g r a i n  legumes);  
vege tab le s  and f r u i t  trees; p l a n t  p r o t e c t i o n ;  food process ing;  
and animal product ion.  
Three o t h e r  d i r e c t o r a t e s  under MAAR conduct r e sea rch  pro- 
j e c t s  i n  o t h e r  f i e l d s  of  a g r i c u l t u r e .  S o i l  D i r e c t o r a t e  (SD) 
c a r r i e s  o u t  r e sea rch  i n  s o i l  c l a s s i f i c a t i o n ,  f e r t i l i t y  and land 
and water  use. Research on co t ton  v a r i e t i e s  and p r a c t i c e s  i s  
e n t i r e l y  l e f t  t o  t h e  Cotton Bureau. The D i r e c t o r a t e  of Steppe, 
Rangeland and Sheep is concerned w i t h  r e sea rch  t o  improve fo rage  
p l a n t s  and sheep q u a l i t y  i n  t h e  d r y  a r e a s  ( t h e  S teppe ) .  
There a r e  a l s o  o t h e r  agenc ie s  no t  u n d e r  MAAR which  c a r r y  o u t  
r e sea rch  p r o j e c t s  i n  a g r i c u l t u r e ,  such a s  t h e  General Administra- 
t i o n  f o r  t h e  Development of t h e  Euphrates Basin ( G A D E B ) ;  t h e  
General ( P u b l i c )  Organizat ion f o r  Sugar ( suga r  b e e t s ) ;  and t h e  
General ( P u b l i c )  Organizat ion f o r  Tobacco. Modest r e sea rch  
p r o j e c t s  a r e  a t tempted  by t h e  F a c u l t i e s  of A g r i c u l t u r e  i n  
Damascus, T ishreen ,  and e s p e c i a l l y  Aleppo. 
These r e sea rch  i n s t i t u t i o n s  by no means c o n s t i t u t e  a cohe- 
s i v e  r e sea rch  system, because no coord ina t ion  of  any s o r t  e x i s t s  
between them. All e f f o r t s  t o  se t  u p  va r ious  k i n d s  of commit tees  
o r  o r g a n i z a t i o n s  t o  c o o r d i n a t e  r e sea rch  e f f o r t s  have so f a r  
f a i l e d .  I n  s u c h  a s i t u a t i o n r  a l though overlapping a r e a s  a r e  
r a t h e r  narrow, d u p l i c a t i o n  of work and gaps ex i s t r  and p r i o r i t y  
a l l o c a t i o n s  of r e sea rch  p r o j e c t s  is no t  poss ib l e .  
.: 
However, it seems t h a t  r e c e n t  a t t e m p t s  a t  s u c h  coord ina t ion  
a r e  nea r ly  success fu l ,  a s  t h e  Prime Minister's o f f i c e  has  given a 
green l i g h t  t o  t h e  idea  of  e s t a b l i s h i n g  an independent,  semi- 
autonomous n a t i o n a l  i n s t i t u t e  f o r  a g r i c u l t u r a l  research .  
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A g r i c u l t u r a l  research i n  S y r i a  i s  s t r i c t l y  g o v e r n m e n t  b u s i -  
n e s s ;  p r i v a t e  f irms have  n e v e r  c o n d u c t e d  s u c h  r e s e a r c h .  However, 
two non-Syr i an  c e n t e r s ,  l oca t ed  i n  S y r i a r  a r e  d o i n g  a g r i c u l t u r a l  
research  p r o j e c t s  on a l a r g e  and  advanced  s ca l e .  
The f i r s t  is  t h e  Arab  C e n t e r  f o r  t h e  S t u d i e s  of A r i d  A r e a s  
and  Dry Zones ( A C S A D I r  w h i c h  i s  a p a r t  of t h e  Arab League  System. 
A C S A D  e f f o r t s  go beyond food  c r o p s  t o  s u c h  w i d e r ,  c o m p l e m e n t a r y  
a r e a s  a s  s o i l ,  g r o u n d  and  s u r f a c e  w a t e r r  f r u i t  t r e e s  and  a n i m a l  
p r o d u c t i o n .  
T h e  s e c o n d  i s  t h e  I n t e r n a t i o n a l  C e n t e r  f o r  A g r i c u l t u r a l  Re- 
s e a r c h  i n  t h e  Dry Areas ( I C A R D A ) ,  s u p p o r t e d  by t h e  C o n s u l t a t i v e  
Group on I n t e r n a t i o n a l  A g r i c u l t u r a l  R e s e a r c h  ( C G I A R ) .  T h e  c e n t e r  
i s  m a i n l y  c o n c e r n e d  w i t h  d e v e l o p i n g  new h i g h - y i e l d i n g  v a r i e t i e s  
and  improved  t e c h n o l o g y  t o  i n c r e a s e  t h e  p r o d u c t i v i t y  o f  food 
crops. I ts  a c t i v i t i e s  a r e  r e f l e c t e d  i n  t h e  f o l l o w i n g  f o u r  pro-  
grams: c e r e a l s  (whea t  and  b a r l e y ) ;  food l e g u m e s  ( f a b a  b e a n s ,  
l e n t i l  and  c h i c k p e a ) ;  p a s t u r e s ,  f o rage  and  s h e e p ;  and  f a r m i n g  
s y s t e m s .  I n  a d d i t i o n ,  I C A R D A  i s  a c t i v e l y  engaged  i n  s u c h  f i e l d s  
a s  t r a i n i n g  and  exchange  o f  i n f o r m a t i o n ,  d o c u m e n t a t i o n  and  
g e n e t i c  r e s o u r c e s .  
S y r i a n  r e s e a r c h  b o d i e s  c o l l a b o r a t e  w i t h  o t h e r  C G I A R  c e n t e r s .  
C I M M Y T ,  most i m p o r t a n t l y ,  d i r e c t l y  p r o v i d e s  m a i z e  ge rmplasm,  con-  
s u l t a t i o n ,  t e c h n i c a l  e q u i p m e n t r  i n f o r m a t i o n  and  t r a i n i n g  f a c i l i -  
t i e s .  It o f fe r s ,  t h r o u g h  I C A R D A ,  w h e a t  germplasm. C o l l a b o r a t i o n  
w i t h  I C R I S A T  i s  a l s o  c a r r i e d  o u t  t h r o u g h  I C A R D A .  
IBPGR c o l l a b o r a t e s  c l o s e l y  w i t h  A C S A D  a n d  h a s  o r g a n i z e d  a 
t r a i n i n g  c o u r s e  and  j o i n t  f i e l d  work. IBPGR a l s o  has  p r o v i d e d  
c o n t i n u i n g  t e c h n i c a l  a s s i s t a n c e  t o  S y r i a ' s  N a t i o n a l  G e n e t i c  
R e s o u r c e s  Program s i n c e  1977 t h r o u g h  t h e  p l a n t  g e n e t i c  r e s o u r c e s  
u n i t  of t h e  d i r e c t o r a t e  of a g r i c u l t u r a l  research.  
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2.2 I n s t i t u t i o n a l  s t r u c t u r e  
Even though a g r i c u l t u r a l  r e sea rch  work i n  S y r i a  i s  a 
s c a t t e r e d ,  multi-agency t y p e ,  a major p a r t  o f  i t  i s  done by  SARD 
and SD, two d i s t i n c t i v e  bodies ,  having both n a t i o n a l  geographica l  
coverage and a wide range of in te res t s .  
SARD'S s t r u c t u r a l  u n i t  i s  t h e  s e c t i o n ,  each of  which 
c o n t a i n s  from th ree  t o  seven departments.  The S A R D  Head Office 
o r g a n i z a t i o n a l  s t r u c t u r e  i s  composed of  t h e  fo l lowing  s i x  
s e c t i o n s :  F i e l d  Crops Research Sec t ion ;  P l a n t  P r o t e c t i o n  
Research Sec t ion ;  F r u i t  Trees  Research Sec t ion ;  Vegetable 
Research Sec t ion ;  Food Technology Research Sec t ion ;  and Animal 
Product ion Research Sect ion.  Under t h i s  s t r u c t u r e ,  r e s e a r c h  
p r o j e c t s  cover  a l l  food commodities,  a s  d e p i c t e d  i n  Table  2.1. 
The Head Office o p e r a t e s  17 r e sea rch  c e n t e r s  and s t a t i o n s ,  
where f i e l d  r e s e a r c h  work i s  c a r r i e d  out .  There a r e  fou r  more 
c e n t e r s  u n d e r  way. Usual ly ,  each center  i n c l u d e s  s i x  depar t -  
ments, s i m i l a r  t o  t h e  s i x  s e c t i o n s  of  t h e  Head Off ice .  These 
centers and s t a t i o n s  e x t e n d  a l l  over  t h e  count ry  w i t h  a t o t a l  
a r e a  of  1,450 h e c t a r e s ,  of which  60 pe rcen t  i s  r a i n f e d  i n  t h e  
f i r s t  and second r a i n f a l l  s t a b i l i z a t i o n  zones. 
SARD o r g a n i z a t i o n  i s  m i s s i n g  a s e c t i o n  o r  department  f o r  
planning,  programming o r  follow-up, wh ich  i s  a prerequis i te  f o r  
s u c h  a l a r g e  m u l t i t a s k  a d m i n i s t r a t i o n .  The  d i r e c t o r  and d e p u t y  
seem t o  t a k e  up  t h i s  mat te r .  They  c e n t r a l l y  prepare  a d r a f t  
annual  r e s e a r c h  p lan ,  t o  be d i s c u s s e d  i n  an annual  meet ing  by  t h e  
c h i e f s  of t h e  Head O f f i c e  s e c t i o n s  and r e s e a r c h  centers. I n  
l i g h t  o f  t h e  prev ious  year  plan eva lua t ion  and t h e  p r o j e c t  
phasing, t h e  new-year plan i s  decided upon. Research p r i o r i t i e s  
and f i n a n c i a l  and personnel  r e sources  a v a i l a b l e  a r e  taken  i n t o  
cons ide ra t ion .  
T a b l e  2.1 O r g a n i z a t i o n a l -  S t r u c t u r e  o f  t h e  S c i e n t i f i c  A g r i c u l t u r a l  R e s e a r c h  D i r e c t o r a t e  
D i  r ect or  
Deputy D i r e c t o r  
S e c t  i o n s  
W C r o D s  
Departments:  
C e r e a l s  
Maize 
Forage 
Legumes and O i l  
Seed 
S u g a r b e e t  
P l a n t  Genetic 
Resources 
A g r i c u l t u r a l  
P r a c t i c e s  
€&ulLProtection Horticvlture 
Departments:  Depar t  men t s: 
Entomology Pomme s 
Phytopathology S t o n e  F r u i t s  
Pest ic ides  Grapes  
Nuts. F i g s  and 
P i s t a c h i o  
F lowers  
A n r i c u l t u r a l  F 
G e n e r a l  R e l a t i o n s  S e c t i o n  
Veaetables EaedTechnolonv Animal&Q&&lm 
D e p a r t  men t s: D e p a r t  men t s: 
Cucurv it a c  e a  F a t s  and O i l  Sheep  Breeding  
Legum i n  o c e a  Food P r e s e r v a t i o n  Goat  Breeding  
F r u i t i n g  V e g e t a b l e s  Mushroom P r e s e r v a -  Developnent  
t i o n  
Roo t V e g e t a b l e s  
L a b o r a t o r y  
Leafy V e g e t a b l e s  
P r o t e c t e d  V e g e t a b l e s  
D e p a r t  men t s: 
s e a r c h  S t a t i o n s  
S o u r c e :  D i r e c t o r a t e  of A g r i c u l t u r a l  Research ,  UAAR. 
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It is  worth no t ing  t h a t  r e sea rch  p r o j e c t s  on c e r e a l s ,  food 
legumes, fo rage  and farm p r a c t i c e s  f a l l  u n d e r  one s e c t i o n ,  namely 
F i e l d  Crop Research Sec t ion .  
The s e c t i o n  i s  a l s o  an SD s t r u c t u r a l  u n i t  w i t h  between th ree  
and seven departments.  The  SD o r g a n i z a t i o n a l  s t ruc ture  i s  
composed of seven s e c t i o n s :  t h e  Land C l a s s i f i c a t i o n  and Pedo- 
l o g i c a l  Research Sec t ion ;  t h e  S o i l  F e r t i l i t y  and P l a n t  N u t r i t i o n  
Sec t ion ;  t h e  Reclamation ( i r r i g a t i o n ,  d ra inage  and wa te r  r equ i r e -  
m e n t s )  Sec t ion ;  t h e  Land Use Sec t ion ;  t h e  L a b o r a t o r i e s  Sec t ion ;  
t h e  A g r i c u l t u r a l  Ecology and Climatology Sec t ion ;  t h e  S o i l  
Conservat ion Sec t ion  ( f r o z e n ) ;  and S o i l  P h y s i c s  Sec t ion  which was 
added r ecen t ly .  
They ,  a long  w i t h  r e l a t e d  departments ,  a r e  shown i n  Table  
2.2. The SD Head O f f i c e  o p e r a t e s  seven r e s e a r c h  and experimenta- 
t i o n  c e n t e r s ,  d i s t r i b u t e d  a l l  over t h e  country.  A c t i v i t i e s  of  
each c e n t e r  normally re f lec t  t h e  surrounding environment and 
cropping p a t t e r n  such a s  i r r i g a t e d  o r  r a i n f e d  c rops ,  h o r t i c u l -  
t u r e ,  s a l i n i t y  problems, s p r i n k l e  i r r i g a t i o n ,  etc .  
2.3 Al loca ted  r e sources  
I n  1983, t o t a l  development expend i tu re  of SL 17.4 m i l l i o n  
was a l l o c a t e d  t o  a g r i c u l t u r a l  r e sea rch ,  c o n s t i t u t i n g  such v e r y  
sma l l  p ropor t ions  as:  1.2 percent  of t o t a l  e x p e n d i t u r e  a l l o c a -  
t i o n  t o  a g r i c u l t u r e ,  i nc lud ing  i r r i g a t i o n  schemes; 3.1 pe rcen t  of  
t o t a l  e x p e n d i t u r e  a l l o c a t i o n  t o  a g r i c u l t u r a l  development proper  
(wi thou t  i r r i g a t i o n ) ;  0.1 percent  of Gross A g r i c u l t u r a l  Product;  
and 0.02 pe rcen t  of Gross Domestic Product.  
. '  
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T h e  a m o u n t o f S L 1 7 . 4  m i l l i o n  was a l l o c a t e d t o t h e  v a r i o u s  
r e s e a r c h  agenc ie s  a s  fo l lows :  SL 8,410,000 t o  SARD; SL 4,632,000 
t o  SD; S L  1 ,394 ,000  t o  CB;  S L  1 ,200,000 t o  G A D E B ;  and 
SL 1,780,000 t o  GOT.  
Table 2.2 Organizational Structure  of t h e  Soi l s  D i r e t o r a t e  
Director 
Deputy ~ 
Sections 
Land Classification Soil F e r t i l i t y  Reclamation --= 
Departments 
Land Classification Field Crops I r r iga t ion  
napping and Aerial Vegetables Drainage 
b t e  sensing 
PedOlogiCd Research Design 
photos 
Fruit Trees  Reclamation 
Organic F e r t i l i z e r  Engineering 
Hinor Elements 
S t a t i s t i c a l  Analysis 
Fer t i l izat ion Policy 
rector 
Sections 
Land Use and Laboratories Agricultural Soil Conservation 
ADDraisal - -- 
Deprtments - - - 
Land Use and Laboratory Reseatch Plant  Taxonmy and Erosion Control 
Crop b t a t i o n  
Eoonanlc and Social 
Appraisal k n l t o r h g  Agricultural 
Land kanagement 
and Service 
Assessment Vegtat ion Cover 
Central Laboratory soil llaintenance 
Regional Laboratory talogy Uater Sheds 
P d l u t i o n  
A g r i c u l t v a l  C l l m a -  
S o m e :  Soi ls  Directorate, MAR. 
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However, a d d i n g  t h e  wage b i l l  of SL 11 ,477 ,000 t o  d e v e l o p -  
m e n t  e x p e n d i t u r e ,  t o t a l  e x p e n d i t u r e  a l l o c a t i o n  t o  a g r i c u l t u r a l  
r e s e a r c h  i n  1983  would h a v e  amounted  t o  SL 28.9 m i l l i o n ,  f o r m i n g  
0.19 p e r c e n t  of Gross A g r i c u l t u r a l  P r o d u c t ,  and  0.04 p e r c e n t  of 
GDP. 
As no  time s e r i e s  i s  a v a i l a b l e  i n  s u f f i c i e n t  d e t a i l ,  i t  is  
e s t i m a t e d  t h a t  a n n u a l  a l l o c a t i o n  t o  a g r i c u l t u r a l  r e s e a r c h  f o r  t h e  
p e r i o d  1976-80 h a s  r a n g e d  be tween  S L  3 and 6 m i l l i o n ,  and  jumped 
t o  SL 17 t o  1 8  m i l l i o n  f o r  t h e  p e r i o d  1981-82. A s  w i l l  b e  
d i s c u s s e d  l a t e r ,  t h e  h e a v i e r  l o a d  i n  f o o d  c r o p s  r e s e a r c h  h a s  
c o n t i n u o u s l y  c o n t r i b u t e d  t o  s u c h  i n c r e a s e  i n  b u d g e t  and  e x p e n d i -  
t u r e .  
2.4 S t a f f  
F o r  t h e  a g r i c u l t u r a l  r e s e a r c h  s y s t e m  a s  a who le ,  d a t a  a r e  
a v a i l a b l e  o n l y  f o r  t h e  t o t a l  number of r e s e a r c h  w o r k e r s  o r  
s c i e n t i s t s .  T o t a l  number  o f  s u p p o r t i n g  s t a f f  f o r  a l l  t h e  re- 
s e a r c h  i n s t i t u t i o n s  i s  n o t  known. 
By t h e  end  of 1983,  a b o u t  500  r e s e a r c h  w o r k e r s  engaged  i n  
a g r i c u l t u r a l  r e s e a r c h  i n  t h e  o r g a n i z a t i o n s  shown i n  T a b l e  2.3. 
More d e t a i l e d  i n f o r m a t i o n  i s  a v a i l a b l e  f o r  S A R D  and  t o  a l e s se r  
d e g r e e  f o r  SD. 
Out  of t h e  2 5 0  r e s e a r c h e r s  employed  by SARD, 46 a r e  t a k i n g  
up a d m i n i s t r a t i v e  r e s p o n s i b i l i t i e s ,  l i k e  c h i e f  o r  d e p u t y  of 
s e c t i o n s  and cen ters ,  i n  a d d i t i o n  t o  t h e i r  r e s e a r c h  d u t i e s .  
R e s e a r c h e r s  i n  SARD a r e  a s s i s t e d  by 60 t e c h n i c i a n s  a n d  205 
s u p p o r t i n g  s t a f f  a r e  engaged  i n  c l e r i c a l  and f a r m  j o b s .  
, 
The p r e s e n t  r a n k i n g  system i n v o l v e s  o n l y  o f f i c e  t i t l e s  l i k e  
t h e  d i r e c t o r ,  d e p u t y ,  c h i e f s  o f  6 c e n t r a l  s e c t i o n s  and  2 8  d e p a r t -  
m e n t s  and  17 f i e l d  c e n t e r s  and  s t a t i o n s .  The s y s t e m  d o e s  n o t  
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T a b l e  2.3 A g r i c u l t u r e  R e s e a r c h  Workers  by 
O r g a n i z a t i o n  i n  1983 
CB 
G A D E B  
GOT 
G O S  
O t h e r s  
T o t a l  
2 - 32 34 
1 - 5 6 
2 - 17 19 
- - 10 10 
4 - 10 14 
r e c o g n i z e  r e s e a r c h  s e n i o r i t y  r a n k i n g  s u c h  a s  s e n i o r  r e s e a r c h  
o f f i c e r ,  r e s e a r c h  a s s o c i a t e ,  e t c .  
O u t  o f  217 s c i e n t i s t s  a t  t h e  BSc l eve l ,  t h e r e  a r e  58 
f e m a l e s ,  i.e. 27 p e r c e n t .  S c i e n t i s t s  w i t h  h i g h e r  d e g r e e s ,  PhD 
and  MS, a r e  a l l  ma les .  I n  g e n e r a l ,  f e m a l e s  occupy 23 p e r c e n t  o f  
a l l  p o s t s  o f  SARD, m o s t  o f t h e m  w o r k i n g  i n  t h e  Head O f f i c e  a n d  
J e b l a h  Resea rch  Center. 
Al though ,  as  w i l l  be seen l a t e r ,  SARD is  s h o r t  o f  e x p e r t i s e  
i n  many a r e a s ,  f o r e i g n  i n v o l v e m e n t  i n  a g r i c u l t u r a l  r e s e a r c h  i s  
h a r d l y  f e l t .  I n  f a c t ,  o n l y  t h r e e  e x p a t r i a t e s  a r e  p r e s e n t l y  work- 
i n g  w i t h  SARD. I n  J e b l a h  Center,  an  FA0 S p e c i a l i s t  i s  h e l p i n g  i n  
c o n t r o l l i n g  c i t r u s  d i s e a s e s .  App les  and f o o d  t e c h n o l o g y  a r e  t h e  
a r e a s  f o r  w h i c h  two  J a p a n e s e  v o l u n t e e r s  a r e  r e n d e r i n g  some 
a s s i s t a n c e .  
f 
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SARD s t a f f  has  u n t i l  r e c e n t l y  been  sub jec t  t o  c h a n g e  and 
d e p l e t i o n .  The f o l l o w i n g  s t a t e m e n t  d e p i c t s  t h e  s i t u a t i o n :  A t  
SARD t h e  a p p o i n t m e n t  d a t e s  o f  2 s c i e n t i s t s  go  back  t o  1965; 18 go  
b a c k  t o  1970;  4 1  g o  b a c k  g o  1975;  a n d  158  g o  b a c k  t o  1980. S i n c e  
1980, t h e  p e r s o n n e l  s i t u a t i o n  s t a r t e d  t o  s t a b i l i z e .  T h e  number 
i s  s t e a d i l y  i n c r e a s i n g ,  h i t t i n g  a f i g u r e  o f  250  a t  p r e s e n t .  
S c i e n t i s t s  a t  t h e  Head O f f i c e  a r e  a l l o c a t e d  t o  r e s e a r c h  
f i e l d s  a s  f o l l o w s :  f i e l d  crops,  42 ;  h o r t i c u l t u r e  ( f r u i t  t rees  
and v e g e t a b l e s ) ,  22 ;  p l a n t  p r o t e c t i o n ,  34; animal  p r o d u c t i o n ,  13; 
food t e c h n o l o g y ,  6 ;  and g r e e n  h o u s e ,  3. 
I n  S D ,  o u t  o f  169 s c i e n t i s t s ,  16 spend  some o f  t h e i r  time i n  
a d m i n i s t r a t i v e  work. They a r e  a s s i s t e d  by 15 t e c h n i c i a n s  w i t h  
d i p l o m a s  and 30 p e r m a n e n t  w o r k e r s  i n  s e c r e t a r i a l  and  f i e l d  j o b s .  
No e x p a t r i a t e s  a r e  work ing  i n  S D .  
2.5  E x t e r n a l  i n f l u e n c e  
The a g r i c u l t u r a l  research s y s t e m ,  e s p e c i a l l y  SARD,  h a s  s o  
f a r  e s t a b l i s h e d  b i l a t e r a l  r e l a t i o n s  w i t h  o n l y  t w o  c o u n t r i e s ,  
namely Canada and F r a n c e .  
Canada p r o v i d e s  a n  a n n u a l  g r a n t  of $60,000 t o  h e l p  s u p p o r t  a 
v a r i e t y  o f  r e s e a r c h ,  e.g., c r o p p i n g  i n t e n s i f i c a t i o n ,  r a i n f e d  crop 
r o t a t i o n ,  d y n a m i c s  o f  s o i l  m o i s t u r e  c o n s e r v a t i o n ,  and deve lopmen t  
of d r o u g h t - r e s i s t a n t  cereal  and f o o d  l egume  var ie t ies .  Such  a 
g r a n t  h a s  r e p o r t e d l y  g i v e n  a p o s i t i v e  y i e l d  and  i s  expected t o  
c o n t i n u e  i n  l i g h t  o f t h e  l o n g - t e r m  n a t u r e o f t h i s  t y p e  o f  
research. Through a j o i n t  c o o p e r a t i v e  p rogram,  F r a n c e  o f f e r s  
c o n s u l t a t i o n  i n  t h e  c i t r u s  a r e a  f o r  a n  a n n u a l  p e r i o d  o f  15 t o  20 
days .  
On t h e  m u l t i l a t e r a l  s i d e ,  SARD c o o p e r a t e s  a c t i v e l y  and 
s y s t e m a t i c a l l y  w i t h  t h r e e  i n t e r n a t i o n a l  p a r t i e s  and  o n e  r e g i o n a l .  
SARD c u r r e n t l y  i m p l e m e n t s  w i t h  FA0 a c i t r u s  d i s e a s e  c o n t r o l  
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p r o j e c t  w i t h  a t o t a l  c o s t  of  $100,000. It i n v o l v e s  t h e  p r o v i s i o n  
o f  an exper t  and a v e h i c l e .  
C I M M Y T  h a s  a l o n g - t i m e  p r e s e n c e  i n  S y r i a .  I t  i s  s t i l l  
a c t i v e  i n  p r o v i d i n g  NARS w i t h  m a i z e  ge rmplasm,  and  i n d i r e c t l y  
t h r o u g h  I C A R D A ,  whea t  germplasm;  p e r i o d i c a l  c o n s u l t a t i o n ,  two  t o  
t h r e e  t imes  a y e a r ,  f o r  t h e  p u r p o s e  o f  rev iewing  and  a s s e s s i n g  
t h e  n a t i o n a l  c e r e a l  b r e e d i n g  program;  f i e l d  and t e c h n i c a l  
e q u i p m e n t ;  and t r a i n i n g  c o u r s e s  a t  t h e  r a t e  o f  o n e  p e r s o n  a year 
i n  t h e  a r e a  o f  whea t  and  maize breeding .  
C o o p e r a t i o n  w i t h  I C A R D A  s t a r t e d  m o d e s t l y  i n  1977, t h e  y e a r  
i t  was e s t a b l i s h e d  i n  Aleppo,  S y r i a .  J o i n t  t r i a l s  i n  f a r m e r s '  
f i e l d s  were s e t  o u t  i n  1978. Then, a s  o f  1981, a j o i n t  c o 3 l a b o -  
r a t i v e  program was i n i t i a t e d ,  whereby I C A R D A  c o n t r i b u t e d  / three 
veh ic l e s  o f  d i f f e r e n t  s i z e  and u s e ;  seeds f o r  t h e  t r i a l s  a n d  
germplasm for  t h e  b r e e d i n g  program;  a s s i s t a n c e  i n  e x p e r i m e n t a l  
d e s i g n  a n d  a n a l y s i s ,  and  i n  w r i t i n g  t h e  f i n a l  r epor t ;  a n d  f i n a n -  
c i a l  s u p p o r t  i n  t h e  f o r m  o f  r e w a r d s  t o t h e  p a r t i c i p a n t s  i n  t h e  
program i m p l e m e n t a t i o n  and  h a l f  t h e  wage b i l l  o f  t h e  t r i a l s  
a f f e c t e d  a f t e r  t h e  p l a n t i n g  s t a g e .  A l l  f i e l d  work i n v o l v e d  is  
done  a t  t h e  S A R D  r e s e a r c h  centers a n d  s t a t i o n s .  
A C S A D ,  an  Arab League r e g i o n a l  center,  i s  exe rc i s ing ,  by 
v i r t u e  o f  i t s  l o c a t i o n  i n  Damascus (on  t h e  same compound w i t h  
S A R D  a n d  SD), a p e r s i s t e n t  i n f l u e n c e  on NARS v i a  i t s  t r a i n i n g  
c o u r s e s ,  p u b l i c a t i o n s ,  c o n s u l t a t i o n  a n d  exchange  of expertise.  
The A C S A D  c o n t r i b u t i o n  i s  f e a t u r e d  m a i n l y  i n  a r e a s  which  f a l l  
o u t s i d e  I C A R D A t s  a r e a s  o f  i n t e re s t  (.see s e c t i o n  2.1). 
2.6 Effect iveness  and  p rob lems  
P r o b l e m s  and  o b s t a c l e s  f a c e d  by s c i e n t i f i c  r e s e a r c h  i n  S y r i a  
a r e  i m p o s i n g  c e r t a i n  l i m i t a t i o n s  on t h e  achievements and  e f f e c -  
t iveness  of  a g r i c u l t u r a l  r e s e a r c h .  
a d v i s a b l e  t o  l a y  down t h o s e  l i m i t a t i o n s  b e f o r e  coming  t o  t h e  
T h e r e f o r e  i t  m i g h t  be 
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achievements. S i n c e  S A R D  i s  t h e  l a r g e s t  and  most  i m p o r t a n t  re- 
s e a r c h  o r g a n i z a t i o n  w i t h i n  t h e  system, i t s  p r o b l e m s  represent  
t h o s e  f a c i n g  N A R S  i n  g e n e r a l .  
The a c u t e  s h o r t a g e  o f  s c i e n t i s t s  q u a l i f i e d  and  c a p a b l e  o f  
e f f i c i e n t  l e a d e r s h i p  o f  r e s e a r c h  work i s  o n e  o f  t h e  mos t  s e r i o u s  
l i m i t a t i o n s .  Fo r  i n s t a n c e ,  none  o f  t h e  f o l l o w i n g  b a s i c  s p e c i a l -  
i z a t i o n s  i s  a v a i l a b l e  t o  S A R D  a t  present: a l l  b r a n c h e s  o f  p l a n t  
b r e e d i n g ;  a l l  b ranches  o f  a n i m a l  b r e e d i n g ;  b a c t e r i o l o g y  a n d  nema- 
t o l o g y ;  p l a n t  n u t r i t i o n ;  a n i m a l  f e e d i n g ;  and  f o r e s t r y .  
I n  a d d i t i o n ,  S A R D  i s  c o m p l a i n i n g  a b o u t  t h e  l a r g e  number o f  
u n q u a l i f i e d  new g r a d u a t e s  who a re  b a d l y  i n  n e e d  o f  a c a d e m i c  
t r a i n i n g  t o  become e f f ec t ive  sc i en t i s t s .  I n  c o m p a r i s o n  t o  t h e  
24 PhD a n d  9 M S h o l d e r s ,  t h e r e  a r e 2 1 7  r e s e a r c h  w o r k e r s  who h o l d  
o n l y  BSc i n  G e n e r a l  A g r i c u l t u r e ,  o f  whom o n l y  1 3  percent  have  
s c i e n t i f i c  r e s e a r c h  q u a l i f i c a t i o n ,  and  30 percent  h a v e  more t h a n  
4 y e a r s  o f  r e s e a r c h  e x p e r i e n c e .  
The number o f  S A R D  research centers ,  a n d  hence t h e  a r e a  o f  
l a n d  a v a i l a b l e  f o r  r e s e a r c h  p r o j e c t s ,  h a s  r e c e n t l y  s u b s t a n t i a l l y  
i n c r e a s e d .  More e q u i p m e n t ,  veh ic l e s ,  books  and  s c i e n t i f i c  
p u b l i c a t i o n s  have become a v a i l a b l e  t o  t h e  r e s e a r c h e r s .  Neverthe- 
less, these  f a c i l i t i e s  a r e  s t i l l  i n s u f f i c i e n t  t o  meet t h e  r a p i d l y  
i n c r e a s i n g  research t a s k s  advanced  by p r e s s i n g  a g r i c u l t u r a l  
deve lopmen t  requirements. 
O the r  problems may be c l a s s i f i e d  u n d e r  t h e  h e a d i n g  o f  
o r g a n i z a t i o n ,  management and  f i n a n c e .  The  n e e d  i s  s t r o n g l y  f e l t  
f o r  more f l e x i b i l i t y  i n  t h e  p r o c u r e m e n t  p r o c e d u r e s ,  f o r  more  
a u t h o r i t y  t o  b e  r e l e a s e d  b y  t h e  M i n i s t r y  t o  S A R D ,  a n d  f o r  m o r e  
employment s t a b i l i t y ,  p a r t i c u l a r l y  f o r  t h e  t e c h n i c a l  s t a f f .  
SARDhas  received a b i g  p u s h  f r o m t h e  T h i r d  F i v e  Year 
Development  Plan 1976-80. A r e s e a r c h  center  d e v e l o p m e n t  p r o j e c t  
h a s  s u b s t a n t i a l l y  c o n t r i b u t e d  t o  s t r e n g t h e n i n g  r e s e a r c h  s t a t i o n s  
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and l a b o r a t o r i e s  and t o  i n c r e a s i n g  t h e i r  workload. The  number  of 
r e sea rch  p r o j e c t s  i m p l e m e n t e d  by SARD has  increased  du r ing  t h e  
p e r i o d  1976-83 from 150 t o  200,  and j u m p e d  i n 1 9 8 4 t o 3 4 3  
r e sea rch  p r o j e c t s ,  involv ing  859 experiments  i n  t h e  va r ious  
r e sea rch  c e n t e r s  and s t a t i o n s .  SARD has publ ished 98 r e sea rch  
r e p o r t s ,  i n  a d d i t i o n  t o  an unspec i f i ed  number o f  f i e l d  c rops  
r e sea rch  p u b l i c a t i o n s  a s  d e t a i l e d  i n  Table  2 .4 .  
Table 2.4 Research P r o j e c t s ,  E x p e r i m e n t s  and  
P u b l i c a t i o n s  by Topic i n  1984 
_ _ _ _ _ _ _  ------------------ -- - ------------ --------- 
Topics Research P r o j e c t s  Experiments P u b l i c a t i o n s  
------I-----__ - - - ----- --------_-.---_1---1--------- 
1 F i e l d  Crops 250 628 -
Vegetables 18 4 8  26 
F r u i t  Trees  25 99 36 
P l a n t  P ro tec t ion  24 57 16 
Food Processing 11 15 10 
Animal Production 15 12 10 
To ta l  
I_ 
343 859 
- 
98 
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3 Impac t  of I A R C s  on t h e  NARS 
3.1  G e n e r a l  issues 
A s i d e  from I C A R D A  and  C I M M Y T ,  N A R S  is  m a i n t a i n i n g  o n l y  a 
n o m i n a l  and  s y m b o l i c  t y p e  o f  r e l a t i o n  w i t h  t h e  f o l l o w i n g  I A R C s :  
CIP, IBPGR,  I S N A R ,  and IFPRI. T h e  c o n t a c t  i s  l i m i t e d  t o  t h e  
t h e o r e t i c a l  sphe res  where  NARS u s e d  t o  receive some v i s i t o r s  and  
p u b l i c a t i o n s  f rom time t o  time. I m p a c t  i s  r e m a i n i n g  i n  " t h e  
p r o b a b l e  marg in , "  w h i c h  means t h a t  i m p a c t  may o r  may n o t  be pro-  
d u c e d .  
Under  S y r i a n  circumstances, I A R C s  impact ,  e s p e c i a l l y  of 
I C A R D A  a n d  C I M M Y T ,  on  t h e  NARSis  a f f e c t e d  b y  s i x  m a j o r  f a c t o r s ,  
f e a t u r e d  by NARS i n  p a r t i c u l a r :  (1)  a v a i l a b i l i t y  o f  q u a l i f i e d  
s c i e n t i s t s ;  ( 2 )  o r g a n i z a t i o n a l  f ramework  and management a p t i t u d e ;  
( 3 )  f i n a n c i a l  r e s o u r c e s ;  (4) communica t ion  and c o n n e c t i o n ;  ( 5 )  
m a t c h i n g  and p e r f o r m a n c e  s t a n d a r d ;  and  (6) l a n g u a g e  b a r r i e r .  The 
n a t u r e  o f  t h e  f i r s t  t h r e e  f a c t o r s  h a s  p r e v i o u s l y  been d e s c r i b e d  
u n d e r  2.3, 2.4 and  2.6. Here s o m e t h i n g  may be s a i d  a b o u t  how 
t h e y  a f f e c t  t h e  impac t .  
A v a i l a b i l i t y  o f  aua_l i f ied s- 
The c h r o n i c  i m b a l a n c e  between t h e  v e r y  s m a l l  number o f  
p r o p e r l y  q u a l i f i e d  s c i e n t i s t s  and t h e  l a r g e  number o f  a g r i c u l -  
t u r a l  g r a d u a t e  r e s e a r c h e r s  i m p e d e s  t h e  p r o c e s s  o f  i d e a s  and 
t e c h n i q u e  t r a n s f e r s .  B u i l d i n g  up r e s e a r c h  c a p a c i t y  i s  made more 
d i f f i c u l t .  The s i t u a t i o n  c a n n o t  be c o r r e c t e d  by  s h o r t  t r a i n i n g  
c o u r s e s ,  o r i e n t e d  m a i n l y  t o  t a c k l e  c e r t a i n  p r a c t i c a l  p rob lems .  A 
l a r g e - s c a l e  program o f  f o r m a l  p o s t g r a d u a t e  e d u c a t i o n  is  
i m p e r a t i v e .  Expanding  t h e  t y p e  of c o o p e r a t i o n  p r e s e n t l y  g o i n g  on 
be tween I C A R D A  a n d  A l e p p o  U n i v e r s i t y i n t h e  a r e a  o f  MS a n d  PhD 
program s u p e r v i s i o n  m i g h t  be t h e  answer. 
m a n i z  a t i o n a l f r a m e w o r k  and managem e n t  a D w  d 
Present  c o l l a b o r a t i v e  research p r o g r a m s  be tween IARC and  
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NARS c o u l d  be more s u c c e s s f u l l y  implemen ted  if SARD employed  more  
a u t h o r i t y  and f l e x i b i l i t y  i n  c a r r y i n g  o u t  i t s  a f f a i r s .  P e r s o n n e l  
movement and l a n d  a l l o c a t i o n  would have been done  a s  q u i c k l y  a s  
r e q u i r e d  by  t h e  s i t u a t i o n .  The n e e d  f o r  i m p l e m e n t i n g  a n  
i n c e n t i v e  r eg ime ,  w h e r e b y  good s c i e n t i s t s  a r e  a t t r a c t e d  a n d  m o t i -  
v a t e d ,  i s  s t r o n l y  f e l t .  The  r epea ted  c a l l  f o r  s h i f t i n g  S A R D  a n d  
SD i n t o  a semi-autonomous body migh t  be  t h e  r i g h t  s o l u t i o n .  
F i n a n c i a l  re  s o u r c e s  
p r e s e n t  r e s e a r c h  program e x e c u t i o n .  However, requirements o f  
b u i l d i n g  up r e s e a r c h  c a p a c i t y  s u c h  a s  i n c e n t i v e s ,  books  and 
p u b l i c a t i o n s ,  m e e t i n g s  and c o n f e r e n c e s ,  and  research e x p a n s i o n  
would n e c e s s i t a t e  more f u n d s  t o  b e  a p p r o p r i a t e d .  
Budget  a l l o c a t i o n  h a s  been  s m o o t h l y  r e s p o n d i n g  t o  t h e  
Communication and c o n n e c t i o n  
would be expected t o  h a v e  p o t e n t i a l l y  long- run  i m p a c t  on N A R S .  
Fo r  t h i s  r e a s o n ,  I C A R D A  i s  m a i n t a i n i n g  a s p e c i a l  t y p e  o f  communi- 
c a t i o n  and  c o n n e c t i o n  w i t h  t h e  t h ree  r e s e a r c h  D i r e c t o r a t e s  of 
MAAR,  name ly ,  SARD, SD, and  S t e p p e ,  Rangeland  and Sheep  Direc- 
t o r a t e .  "A C o l l a b o r a t i v e  R e s e a r c h  and  T r a i n i n g  Program" was 
a g r e e d  upon by  I C A R D A  and  MAAR i n  November 1981. Program i m p l e -  
m e n t a t i o n  s t a r t e d  t h e  same s e a s o n  1981-82. It c o v e r s  t h r e e  a r e a s  
o f  c o o p e r a t i o n :  j o i n t  r e s e a r c h  i n  t h e  f i e l d  o f  c e r e a l s ,  f o o d  
legumes ,  and f o r a g e  c r o p s  improvemen t ;  p r o v i s i o n  o f  g e n e t i c  re- 
s o u r c e s ;  and  t r a i n i n g  o f  S y r i a n  r e s e a r c h  w o r k e r s .  
Since I C A R D A  i s  l o c a t e d  i n  S y r i a ,  i t  i s  t h e  o n l y  I A R C  wh ich  
The C o l l a b o r a t i v e  Program r u n s  p a r a l l e l  t o  I C A R D A ' s  main re- 
s e a r c h  program. The c o m p l e m e n t a r i t y  o f  t h e  t w o  p r o g r a m s  i s  n o t  
c l e a r l y  shown i n  t h e i r  a n n u a l  reports.  I t  i s ,  i n  f a c t ,  h a r d  t o  
t r a c e  some s o r t  o f  r e l a t i o n  be tween  them. The  s y s t e m a t i c  
a p p r o a c h  o f  t h e  main  r e s e a r c h  program d e s i g n  b a s e d  on t h e  a c t u a l  
p rob lem o f  l o c a l  f a r m i n g  i s  n o t  re f lec ted  i n  t h e  C o l l a b o r a t i v e  
Program. I n  v i e w  o f  i t s  m o d e s t  r e s e a r c h  c a p a c i t y ,  N A R S  seems 
u n a b l e  a t  t h e  moment t o  t h o r o u g h l y  p a r t i c i p a t e  i n  mos t  I C A R D A  
31 
programs. T h i s  h a s  t o  be a d d e d  t o  t h e  f a c  t h a t  I C  RDA,  a l t h o u g h  
s i t u a t e d  i n  S y r i a ,  h a s  i n t e r n a t i o n a l  and  r e g i o n a l  r e s p o n s i b i l i -  
t i e s .  I t  i s  f u l l y  u n d e r s t o o d  and j u s t i f i e d ,  h e n c e ,  why I C A R D A  
i s  a s s i g n i n g  h i g h e r  p r i o r i t y  t o  s t r e n g t h e n i n g  N A R S  research  
c a p a c i t y  t h r o u g h  (1 )  a c t u a l  p a r t i c i p a t i o n  w i t h  t h e  l o c a l  s t a f f  i n  
c a r r y i n g  o u t  t h e  e x p e r i m e n t s ,  f o l l o w - u p ,  and  a n a l y s i s  of r e s u l t s ;  
(2) m u l t i d i s c i p l i n e ,  m u l t i p e r i o d  t r a i n i n g  c o u r s e s .  ( 3 )  a stream 
o f  i n f o r m a t i o n  i n  v a r i o u s  forms of p u b l i c a t i o n s ;  a n d  ( 4 )  tech-  
n i c a l  and  f i n a n c i a l  s u p p o r t .  
I) 
M a t c h i n g  Derf ormance  s t m d a r d  
I n  many i n s t a n c e s ,  I C A R D A  r e p r e s e n t s  an  i s l a n d  o f  modern i -  
z a t i o n  and e f f i c i e n c y  i n  research  t e c h n i q u e  a n d  management.  The 
s u r r o u n d i n g  e n v i r o n m e n t  i s  l a c k i n g  a l o t  of t h e s e  two  e l e m e n t s .  
The mere f e e l i n g  of t h e  b i g  d i f f e r e n c e  i n  p e r f o r m a n c e  l e v e l s  pro- 
d u c e s  a r e t a r d i n g  e f f e c t  on t h e  process o f  making  t h e  impact .  A 
m i n i m u m  l e v e l  of c o m p a t a b i l i t y  b e t w e e n  t h e  two  s y s t e m s ,  t h e  o n e  
w h i c h  p r o d u c e s  t h e  i m p a c t  and  t h a t  w h i c h  r e c e i v e s  i t ,  i s  
c e r t a i n l y  r e q u i r e d .  
Language  b a r r i e r  
t h e  v e h i c l e  w h i c h  t r a n s p o r t s  i d e a s ,  t e c h n i q u e s  and  i n f o r m a t i o n .  
I C A R D A  h a s  s o l v e d  t h e  l a n g u a g e  q u e s t i o n  by e m p l o y i n g  people  who 
s p e a k  t h e  l a n g u a g e .  However, t h e  f u l l 1  u t i l i z a t i o n  o f  t h e  
se rv ices  o f  s u c h  I A R C s  a s  I S N A R  and  IFPRI is  h a n d i c a p p e d  p a r t i a l -  
l y  by t h e  l a n g u a g e  ba r r i e r .  E x c e p t  f o r  i n s t a n c e s  o f  a c o u p l e  of 
h i g h - r a n k i n g  o f f i c i a l s  r e c e i v i n g  v i s i t o r s  from I S N A R ,  t he se  two 
c e n t e r s  a r e  h a r d l y  h e a r d  o f  by many k e y  p o l i c y - m a k i n g  o f f i ce r s .  
Making t h e  i m p a c t  i s  a two-way avenue ,  t h e  l a n g u a g e  b e i n g  
3.2 B i o l o g i c a l  m a t e r i a l s  
Under t h e  M A A R - I C A R D A  C o l l a b o r a t i v e  Program, t h e  number o f  
j o i n t  e x p e r i m e n t s  h a s  i n c r e a s e d  from 231 i n  1981-82 t o  310 
e x p e r i m e n t s  i n  1983-84, a s  d e t a i l e d  i n  T a b l e  3.1 E x p e r i m e n t a t i o n  
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i s  done  a t  14 MAAR r e s e a r c h  c e n t e r s ,  a l l  o v e r  t h e  c o u n t r y .  More 
t h a n  90 research workers a re  p a r t i c i p a t i n g  i n  t h e  program. 
T a b l e  3.1  J o i n t  E x p e r i m e n t s  i n  t h e  M A A R - I C A R D A  I 
C o l l a b o r a t i v e  Program 
T o t a l  
- 
310 
S i n c e  i t  is i m p o s s i b l e  t o  e n u m e r a t e  t h e  v a s t  number of 
v a r i e t i e s  a n d  l i n e s  i n v o l v e d  i n  t h e  p r o g r a m c  t h e  amoun t  of work 
i n  t h e  deve lopmen t  of c r o p  v a r i e t i e s  i n  1982/83 w i l l  be examined ,  
Cereals 
The improvemen t  program o f  durum a n d  bread  whea t  a n d  b a r l e y  
f e a t u r e d  46 f i e l d  research p r o j e c t s .  
Durum Whe& 
C r o s s i n g  b locks :  150 advanced  v a r i e t i e s  and  l i n e s  grown 
o u t ,  were t h e  s u b j e c t  of 152 c r o s s i n g s  t o  o b t a i n  h igh -  
y i e l d i n g  v a r i e t i e s ,  r e s i s t a n t  t o  d r o u g h t  a n d  w i d e s p r e a d  
d i seases  a n d  i n s e c t s ,  
S e g r e g a t i n g  p o p u l a t i o n :  265 F1 c r o s s i n g  l i nes  o f  t h e  
p r e v i o u s  s e a s o n  c r o s s i n g s  were p l a n t e d .  
P r e l i m i n a r y  y i e l d  t r i a l s :  48 v a r i e t i e s  a n d  l ines  were 
t e s t ed .  
Advanced y i e l d  t r i a l s :  24 v a r i e t i e s  and l i n e s  were tes ted.  
E l i t e  y i e l d  t r i a l s :  48 v a r i e t i e s  a n d  l i n e s  were compared. 
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R e g i o n a l  y i e l d  t r i a l s :  48 p r o m i s i n g  v a r i e t i e s  and  l i n e s  
were compared. 
Bread Wheat 
C r o s s i n g  b locks :  150 advanced  v a r i e t i e s  and l i n e s  were 
grown o u t  t o  make 102 c r o s s i n g s .  
S e g r e g a t i n g  p o p u l a t i o n s :  109 F1 c r o s s i n g  l i n e s ,  and  150 
F2 v a r i e t i e s  were grown o u t .  
Y i e l d  t r i a l s :  48 p r o m i s i n g  v a r i e t i e s  and  l i n e s  were t e s t ed .  
B a r l e v  
C r o s s i n g  l i n e s :  460 advanced  v a r i e t i e s  and  l i n e s  were 
p l a n t e d .  
S e g r e g a t i n g  p o p u l a t i o n :  220 F1 c r o s s i n g  l i n e s ,  150 F2 
c r o s s i n g  l i n e s ,  and  123 F3 v a r i e t i e s  were p l a n t e d .  
O b s e r v a t i o n a l  n u r s e r y :  350 p r o m i s i n g  v a r i e t i e s  and  l i n e s  
were grown o u t  f o r  d r o u g h t  r e s i s t a n t  t e s t i n g .  More t h a n  
350 v a r i e t i e s  and  l i n e s  were t e s t e d  f o r  co ld  r e s i s t a n c e .  
I n i t i a l  y i e l d  t r i a l s :  25 p r o m i s i n g  v a r i e t i e s  and  l i n e s  
were compared. 
O t h e r  y i e l d  t r i a l s :  72 v a r i e t i e s  and  l i n e s  were p l a n t e d .  
F o o d u u  mes 
f o s t e r e d  37 f i e l d  r e s e a r c h  pro jec ts .  
Improvemen t  program of f aba  bean ,  l e n t i l ,  and  c h i c k p e a  
Faba beau 
O b s e r v a t i o n  n u r s e r y :  42 v a r i e t i e s  and  l i n e s  of l a r g e  and  
m i d d l e - s i z e d  seeds were p l a n t e d .  
R e g i o n a l  y i e l d  t r i a l :  24 v a r i e t i e s  and  l i n e s  of i r r i g a t e d  
l a r g e  seeds, and  16 v a r i e t i e s  and  l i n e s  of r a i n f e d ,  d r o u g h t  
r e s i s t a n t  seeds were t e s t ed .  
L e n t i l  
O b s e r v a t i o n  n u r s e r y :  Three c o l l e c t i o n s  of l e n t i l s  were 
p l a n t e d ;  105 small  seed v a r i e t i e s  a n d  l i n e s ;  53 l a r g e  seed 
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v a r i e t i e s  and  l i n e s ;  79 long- s t em v a r i e t i e s  and l i n e s .  
R e g i o n a l  y i e l d  t r i a l s :  
v a r i e t i e s  and  l i n e s  were t e s t e d .  
24 s m a l l  seed and  24 l a r g e  seed 
ChickDea 
O b s e r v a t i o n  n u r s e r y :  51 v a r i e t i e s  and  l i n e s  were t e s t ed  
f o r  r e s i s t a n c e  t o  Ascochy ta  b l i g h t ,  a c o u n t r y - w i d e s p r e a d  
d i s e a s e .  
I n t e r n a t i o n a l  y i e l d  t r i a l s :  12 w i n t e r  and  26 s p r i n g  
v a r i e t i e s  and  l ines  were grown o u t .  
I f  C I M M Y T ' s  and  IBPGR's  v a l u a b l e  e f f o r t s  i n  p r o v i d i n g  germ- 
p lasm a r e  c o n s i d e r e d ,  o n e  c a n  r i g h t l y  a g r e e  w i t h  t h e  p r e d o m i n a n t  
o p i n i o n  t h a t  i n  t h e  f i e l d  o f  b i o l o g i c a l  m a t e r i a l ,  I A R C s  a r e  
making t h e i r  b e s t  c o n t r i b u t i o n  t o  NARS. 
3.3 R e s e a r c h  me thods  and  o r g a n i z a t i o n  
I n  a t t e m p t i n g  t o  f i n d  o u t  p r o d u c t i o n  t e c h n o l o g i e s  mos t  
a p p r o p r i a t e  t o  h a n d l e  f a r m e r s '  p r o b l e m s ,  I C A R D A  i s  s u c c e s s f u l l y  
f o l l o w i n g  CIMMYT's  t h r e e - s t a g e  a p p r o a c h  t o  research d e s i g n ,  
name ly ,  d i a g n o s i s ,  p l a n n i n g  and  e x p e r i m e n t a t i o n .  However, s u c h  
l o g i c a l  p r o c e d u r e  h a s  n o t  y e t  been t r a n s m i t t e d  t o  N A R S ,  o r  even 
t o  t h e  s t y l e  of t h e  C o l l a b o r a t i v e  R e s e a r c h  and  T r a i n i n g  Program 
(CRTP), referred t o  e a r l i e r .  The  program f e a t u r e s  t h e  conven-  
t i o n a l  s t y l e  of v a r i e t y  and  p r a c t i c e  t r i a l s ,  b e i n g  r e p e a t e d  by 
MAAR s ince  t h e  l a t e  f i f t i e s .  U n d o u b t e d l y ,  t h e  a b s e n c e  of a g r i -  
c u l t u r a l  e c o n o m i s t s ,  and  t h e  severe s c a r c i t y  o f  b i o l o g i c a l  
s c i e n t i s t s  h e l p s  i n  b l o c k i n g  t h e  t r a n s m i s s i o n  p r o c e s s  o f  i d e a s  
a n d  t e c h n i q u e s .  
Through t h e  i m p l e m e n t a t i o n  o f  t h e  C o l l a b o r a t i v e  Program,  
c o n t a c t  w i t h  I C A R D A  h a s  s e e m i n g l y  l e d  t o  a t r a c e a b l e  e f f e c t  on 
r e s e a r c h  a p t i t u d e  and  me thods ,  b u t  n o t  t o  t h e  e x t e n t  t h a t  would 
make a r a d i c a l  c h a n g e  i n  research p h i l o s o p h y  and  methodology.  
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The c o n t a c t  w i t h  I C A R D A ,  and w i t h  C I M M Y T  b e f o r e ,  h a s  pro-  
d u c e d  a n  i m p a c t  on  t h e  p l a c e  o f  f i e l d  c r o p s  i n  t h e  o v e r a l l  
r e s e a r c h  s t ruc ture .  I t  i s  r e f l ec t ed  i n  t h e  n u m b e r  o f  f i e l d  c r o p s  
r e s e a r c h  p r o j e c t s ,  t h e  r e o r g a n i z a t i o n  o f  t h e  F i e l d  Crops  S e c t i o n  
o f  S A R D ,  and hence t h e  b u d g e t  a l l o c a t i o n  t o  a g r i c u l t u r a l  
r e s e a r c h .  
Dur ing  t h e  p e r i o d  1978-84, w h i l e  t h e  n u m b e r  o f  S A R D  r e s e a r c h  
p r o j e c t s  i n  t h e  a r e a  o f  f i e l d  c r o p s ,  wh ich  i s  t h e  a r e a  of I A R C s '  
i n t e r e s t ,  h a s  i n c r e a s e d  more t h a n  f o u r  t imes,  t h e  number  o f  re- 
s e a r c h  p r o j e c t s  i n  o t h e r  a r e a s  of SARD c o n c e r n  h a s  a l m o s t  
remained a t  a s t a n d s t i l l ,  a s  d e p i c t e d  i n  T a b l e  3.2 .  
Table  3.2  Number of S A R D  R e s e a r c h  P r o j e c t s  
i n  S y r i a  1978-84 
-- - ---------------I -- -- -  - - -II_ -- - ---  - - - I_ --- - - -- 
F i e l d  Crops  61 82 89 101 118 124 250 
V e g e t a b l e s  22 35 24 30 23 6 18 
F r u i t  Trees 38 38 30 21 22  24 24 
P l a n t  P r o t e c t i o n  13 15 18 15 19 17 25 
Food Technology 10 7 11 11 11 12 11 
Animal P r o d u c t i o n  -- 12 8 7 7 6 15 
T o t a l  
W i t h i n  t h e  F i e l d  Crops  S e c t i o n  o f  SARD,  a d e p a r t m e n t  f o r  
f o r a g e  c r o p s  r e s e a r c h  w a s  c r e a t e d i n  1980,  a n d  o n e  f o r  f a r m  p r a c -  
t i c e s  i n  1981. T h i s  h a s  r e p o r t e d l y  happened  following t h e  
t r a i n i n g  of p e o p l e  i n  t hese  f i e l d s  by  I C A R D A .  
The presence o f  I C A R D A  i s  a g a i n  f e l t  in t h e  i n c r e a s i n g  
a t t e n t i o n  be ing  g i v e n  t o  S A R D  and S D  research programs t o  
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r e s e a r c h  r a i n f e d  f i e l d  c r o p s .  F e r t i l i z a t i o n ,  weed c o n t r o l  and  
o t h e r  improved  f a r m  p r a c t i c e s  a r e  b e i n g  h e a v i l y  tes ted u n d e r  d r y -  
fa rm c o n d i t i o n s .  
3 .4  I n f o r m a t i o n  a n d  t r a i n i n g  
Since t h e  l a t e  f i f t i e s ,  C I M M Y T  h a s  r e g u l a r l y  o f f e r e d  
t r a i n i n g  o p p o r t u n i t i e s ,  a t  t h e  r a t e  o f  one t r a i n e e  a y e a r ,  f o r  a 
f u l l -  year  p e r i o d .  
a l t e r n a t e l y .  
The t o p i c  of t r a i n i n g  is  w h e a t  and  m a i z e  
By v i r t u e  o f  i t s  l o c a t i o n ,  I C A R D A  i s  p r o v i d i n g  a g r e a t e r  
number of t r a i n i n g  o p p o r t u n i t i e s .  A n n u a l l y  s ince  1978 ,  7 t o  1 1  
t r a i n e e s  h a v e  a t t e n d e d  I C A R D A ' s  6-month t r a i n i n g  c o u r s e s .  I n  
a d d i t i o n ,  v a r i o u s  t y p e s  and  numbers  o f  s h o r t  c o u r s e s  a r e  a r r a n g e d  
every y e a r .  A t o t a l  o f  65 p e o p l e  p a r t i c i p a t e d  i n  I C A R D A  c o u r s e s  
i n t h e 1 9 8 2 / 8 3  s e a s o n ,  a n u m b e r  w h i c h  i n c r e a s e d  t o  8 0  i n  t h e  
1983/84 s e a s o n  a s  shown i n  T a b l e  3.3. 
C o n s i d e r i n g  t h a t  s h o r t  c o u r s e s  i n  mos t  cases t a k e  o n l y  a few 
d a y s ,  l o n g  c o u r s e s  r e m a i n  t h e  m a j o r  component  o f  t h e  t r a i n i n g  
program.  The a n n u a l  number of l o n g - c o u r s e  t r a i n e e s  c o n s t i t u t e s  
a b o u t  4 percent  o f  t h e  p r e s e n t  number  o f  SARD r e s e a r c h  w o r k e r s  
and  o n l y  2 percent  of t h e  t o t a l  N A R S  r e s e a r c h  s t a f f .  
About 9 3  p e o p l e  a r e  b e n e f i t i n g  f rom t h e  c o n t i n u o u s  t r a i n i n g  
c o u r s e s  t h r o u g h  t h e i r  p a r t i c i p a t i o n  w i t h  I C A R D A  e x p e r t s  i n  carry-  
i n g  o u t  t h e  M A A R - I C A R D A  C o l l a b o r a t i v e  R e s e a r c h  Programs.  
I C A R D A  c o o p e r a t e s  w i t h  t h e  F a c u l t y  of A g r i c u l t u r e ,  Aleppo 
U n i v e r s i t y ,  i n  g r a n t i n g  PhD and MS degrees. I t  assists i n  s u p e r -  
v i s i n g  t h e s i s  p r e p a r a t i o n  and  r e s e a r c h  p r o j e c t s  a n d  p r o v i d i n g  
f i e l d ,  t r a n s p o r t  and  p r i n t i n g  f a c i l i t i e s .  About e i g h t  
p a r t i c i p a n t s  a r e  i n v o l v e d  i n  t h e  
37 
T a b l e  3.3 P a r t i c i p a n t s  i n  I C A R D A  T r a i n i n g  C o u r s e s  
-------------I - - -  -----I -  ---- - --- --- - -- -- - - -.I--- 
Long c o u r s e s  10  8 
N a t i o n a l  s h o r t  courses 17 1 9  
I n t e r n a t i o n a l  s h o r t  c o u r s e s  7 18 
S p e c i a l i z e d  s h o r t  c o u r s e s  30 31 
I n d i v i d u a l  s h o r t  c o u r s e s  1 4 
T o t a l  
- 
65  
-- 
8 0  
I t  i s  g e n e r a l l y  a g r e e d t h a t t r a i n i n g  i s  o n e  o f t h e  m o s t  
i m p o r t a n t  se rv ices  p r o v i d e d  by I A R C s .  While  these  services a r e  
h i g h l y  v a l u e d  i n  b u i l d i n g  t h e  n a t i o n a l  r e s e a r c h  c a p a c i t y ,  it i s  
b e l i e v e d t h a t w h a t i s  b e i n g  o f f e r e d  i s  m u c h l e s s t h a n  w h a t  i s  
r e q u i r e d .  A l l  o t h e r  f a c t o r s  come a f t e r  t r a i n i n g  i n  b u i l d i n g  s u c h  
c a p a c i t y  and  t h e i r  e f f ec t s  depend on t h e  a v a i l a b i l i t y  o f  t h e  
t r a i n e d  r e s e a r c h  worke r .  
O f  c o u r s e r  I C A R D A  c a n n o t  be a s k e d  t o  meet a l l  N A R S ' s  
r e s e a r c h  t r a i n i n g  r e q u i r e m e n t s .  However, i n  v i e w  o f  t h e  I A R C s '  
r e s o u r c e s  and o r g a n i z a t i o n ,  e f for t s  c a n  b e  i n t e n s i f i e d  t o  e n h a n c e  
t r a i n i n g  a c t i v i t i e s .  I n t e r n a t i o n a l  h e l p  i n  p r o v i d i n g  p o s t -  
g r a d u a t e ,  f o r m a l  e d u c a t i o n  i s  u r g e n t l y  needed .  
It i s  a l s o  g e n e r a l l y  a g r e e d  t h a t  c o n f e r e n c e s ,  m e e t i n g s  a n d  
s e m i n a r s  a r e  I C A R D A ' s  v e r y  i m p o r t a n t  c o n t r i b u t i o n ,  and  h i g h l y  
v a l u e d  by  r e s e a r c h  p e o p l e  and  p o l i c y - f o r m u l a t i n g  o f f i c e r s .  An 
i n c r e a s e  i n  t h e  number o f  m e e t i n g s  i s  warmly  welcomed. 
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3.5 R e l a t i o n s h i p s  between I A R C s  and  N A R S  
An a n n u a l  m e e t i n g  i s  h e l d  b e t w e e n  r e p r e s e n t a t i v e s  o f  MAAR 
and I C A R D A  t o  r e v i e w  t h e  i m p l e m e n t a t i o n  p r o g r e s s  o f  t h e  C o l l a -  
b o r a t i v e  R e s e a r c h  and  Tra in ing  Program. T h i s  a n n u a l  g a t h e r i n g  
p r o v i d e s  a u n i q u e  c h a n c e  f o r  t h e  two p a r t i e s  t o  d i s c u s s  each 
other 's  research needs .  It i s  n o t  c l ea r ,  however ,  t h a t  t h i s  
o p p o r t u n i t y  i s  max imized ,  p a r t i c u l a r l y  by t h e  S y r i a n  p a r t y  w h i c h  
n e e d s  t o  express i t s  research p r i o r i t i e s  i n  h o p e s  t h a t  t h e y  w i l l  
b e  r e f l ec t ed  i n  I C A R D A  p rograms .  
S A R D  o f f i c i a l s  f e e l  t h a t  I A R C s  s h o u l d  emphas ize  s t u d y  and  
improvmen t  of l o c a l  v a r i e t i e s ,  e s p e c i a l l y  of wheat  a n d  b a r l e y ,  a s  
wel l  a s  f o r e i g n  v a r i e t i e s .  The l o c a l  w h e a t  v a r i e t y ,  H o r a n i ,  
s t i l l  g i v e s  t h e  b e s t  p e r f o r m a n c e  u n d e r  d r ie r  c o n d i t i o n s  wh ich  
p r e v a i l  i n  t w o - t h i r d s  of t h e  wheat  areas.  
A s i m i l a r  p o s i t i o n  i s  t a k e n  by t h e  S teppe  a n d  Rangeland  
o f f i c i a l s .  They f e e l  t h a t  I C A R D A  s h o u l d  r e s p o n d  t o  t h e  c l a im 
t h a t  r a n g e l a n d  improvemen t  t r i a l s  s h o u l d  be  c a r r i e d  o u t  i n  t h e  
n a t u r a l ,  r e p r e s e n t a t i v e  e n v i r o n m e n t ,  l.e., a r e a  w i t h  l e s s  t h a n  
200 m m  of  r a i n f a l l .  I n s t e a d  of c o n c e n t r a t i n g  i t s  a c t i v i t i e s  i n  
t h e  h i g h  r a i n f a l l  a r e a r  ICARDA s h o u l d  move t o t h e  d r y  a n d  semi- 
a r i d  z o n e  where t h e  s o i l  a n d  t h e  v e g e t a t i o n  c o v e r  i s  s u b j e c t  t o  
severe eros ion  and  d e t e r i o r a t i o n .  
The q u e s t i o n ,  of c o u r s e t  is n o t  how v a l i d  t h e  p o i n t s  are.  
The i m p l i c a t i o n  i s  t h a t  a p r o p e r  mechanism t o  assess t h e m  s h o u l d  
be s o u g h t .  
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4 R e s e a r c h  I m p a c t  on A g r i c u l t u r a l  P r o d u c t i o n  
Of t h e  c r o p s  w i t h  w h i c h  I A R C s  d e a l ,  d i s c u s s i o n  h e r e  is 
l i m i t e d  t o t h o s e c r o p s  f o r  w h i c h  e m p h a s i s  i s  g i v e n  b y  N A R S .  T h e y  
a r e  f i v e  c rops :  wheat ,  b a r l e y ,  m a i z e ,  c h i c k p e a  and  l e n t i l .  Only 
wheat  r e s e a r c h  h a s  released new var ie t ies  and  y i e l d e d  p r o d u c t i o n  
e f f e c t s  i n  S y r i a .  Research i n  t h e  o t h e r  f o u r  c r o p s  i s  s t i l l  i n  
t h e  v a r i o u s  s t a g e s  o f  t h e  p i p e l i n e .  
4.1 P r o d u c t i o n  and  o t h e r  e f f ec t s  
F o r  t h e  1971/72  s e a s o n ,  t h e  S y r i a n  g o v e r n m e n t ,  M A A R ,  
i m p o r t e d  5 ,160  metr ic  t o n s  o f  six Mexican H Y V s  of bread  wheat .  
Two of  t h e m ,  Mexipak 6 5  and  S i e t e  Cerros a r e  s t i l l  i n  use .  T h e  
o t h e r  f o u r ,  i n c l u d i n g  I n i a ,  P i t i c ,  Lerma Rojo and  Penjamo 6 0 ,  
a r e  n o t  p l a n t e d  anymore  b e c a u s e  of u n d e s i r a b l e  seed q u a l i t y .  
D u r i n g  1972/73 ,  50 t o n s  of J o r i  69C were i m p o r t e d ,  and  t h e  
v a r i e t y  i s  s t i l l  grown. 
I n  1972,  S y r i a n  a u t h o r i t i e s  a p p r o v e d  a new HYV of  durum 
w h e a t .  
I t a l i a n  v a r i e t y  c a l l e d  A l e x i .  The S e e d s  M u l t i p l i c a t i o n  A u t h o r i t y  
d i s t r i b u t e d  G e z i r a  1 7  seeds t o  farmers i n  1977. T h i s  v a r i e t y  
y i e l d s  2 5  p e r c e n t  more t h a n  J o r i  69C. A l t h o u g h  s t i l l  i n  w i d e  
u s e ,  G e z i r a  17  i s  becoming s u s c e p t i b l e  t o  d i s e a s e .  
G e z i r a 1 7  was s e l e c t e d  by  a S A R D t e c h n i c i a n  f r o m  a n  
As of  t h e  e a r l y  19709,  t h e  c u l t i v a t i o n  o f  H Y V s  has  made a 
r e v o l u t i o n  i n  t h e  w h e a t  f a r m i n g  i n  S y r i a .  Two d e v e l o p m e n t s  h a v e  
been  f e a t u r e d :  
1. The r i s e  o f  p r o d u c t i o n  h a s  h i t  new records. The o v e r a l l  
a v e r a g e  o f  whea t  y i e l d  h a s  i n c r e a s e d  from 750  k g  p e r  h a  t o  
1 , 1 5 0  kg .  Average  t o t a l  p r o d u c t i o n  h a s  r i s e n  from 9 3 0 , 0 0 0  
metr ic  t o n s  (average  1967-73) t o  1 , 6 7 0 , 0 0 0  t o n s  ( a v e r a g e  
1974-83).  
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2. S t a b i l i t y  of long term product ion has  been r e a l i z e d .  The  
r a t i o  of  maximum-minimum d i f f e r e n c e  t o  average has dropped 
from 130 percent  t o  55 percent  (same p e r i o d s ) .  
T h e s e  two developments were made p o s s i b l e  d u e  t o  t h e  f a c t  
t h a t  wheat HYVs respond wel l  t o  optimum i r r i g a t i o n  a n d  f e r t i -  
l i z a t i o n .  I r r i g a t e d  wheat farming has  s i n c e  beell widely 
p r a c t i c e d  i n  t h e  a r e a  of  t h e  Euphrates and Khabour r i v e r s ,  a s  a 
p a r t  of  new cropping p a t t e r n s  of cot ton-wheat ,  r e p l a c i n g  an o ld  
one of co t ton- fa l low.  The ope ra t ion  of  i r r i g a t i o n  equipment 
( w a t e r  l i f t i n g  machines) and t h e  expendi ture  f o r  f u e l  and o t h e r  
c o s t s  of  win ter  wheat product ion have t h e r e f o r e  become 
economical. T o t a l  a r ea  of  i r r i g a t e d  wheat has  increased  from 
83,000 ha (average  1967-73) t o  173,000 ha (average  1974-83). 
Under  t h e  improved seeds  po l i cy  of producing one-third of  
t h e  t o t a l  wheat seed requirement  annual ly ,  product ion of  
improved, c e r t i f i e d  HYV wheat seed has  risen from 23,551 t o n s  i n  
1982 t o  47,700 t o n s  i n  1984, a s  d e t a i l e d  i n  Table 4.1. 
Table 4.1 Amount of Ce r t i f i ed  Wheat Seed Produced 
--.- - -- - ---- - -- -- ---- -- -- ---------------------------------I- -
DmCuQl 
Gezira 17 2.051 a .7 4,482 14.3 6,800 14.3 
J o r i  69C 4,034 17.1 5,268 16.8 7,700 16.1 
Bread 
Ciete Cerros  3,688 15.7 4,006 12.8 6,600 13.8 
Mexipak 13,778 58.5 17,642 56.2 26,600 55.8 
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Up t o  t h e  e a r l y  19809,  c u l t i v a t i o n  o f  w h e a t  H Y V s  i n c r e a s e d  
a m a z i n g l y ,  o c c u p y i n g  more t h a n  60Or0O0 ha ( 4 5  p e r c e n t  o f  t o t a l  
w h e a t  a r e a ) ,  a n d  p r o d u c i n g  1,300,000 t o n s  ( a b o u t  6 0  percent  o f  
t o t a l  whea t  p r o d u c t i o n ) .  
The i n t r o d u c t i o n  a n d  s p r e a d  o f  w h e a t  H Y V s  i n t o  t h e  r a i n f e d  
and  i r r i g a t e d  c r o p p i n g  systems h a v e  u n d o u b t e d l y  p roduced  d e e p  and  
l o n g - l a s t i n g  e f f e c t s  i n  t h e  r u r a l  s t ruc ture .  I n  t h e  a b s e n c e  o f  
r e l e v a n t  r e s e a r c h  and  s t u d i e s ,  it i s  d i f f i c u l t  t o  q u a n t i f y  t h e s e  
e f f ec t s  and  t o  t r a c e  them a r e a  and time wise. Howeverr o b s e r v a -  
t i o n  s t r o n g l y  i n d i c a t e s  t h a t  t h e  g r o w i n g  of whea t  H Y V s  u n d e r  
i r r i g a t i o n  a l o n g  w i t h  c o t t o n  a n d / o r  s u g a r b e e t  h a s  l e d  t o  a 
h i g h e r ,  m u l t i s o u r c e ,  and  m u l t i s e a s o n  farmer's income. The  
i n c r e a s e  i n  whea t  y i e l d  i n  t h e  r a in fed  a r e a s  h a s  c o n t r i b u t e d  t o  
h i g h e r  n e t  r e t u r n ,  a n d h e n c e  t o  a s t r o n g e r t i e  b e t w e e n  t h e  f a r m e r  
and  t h e  l a n d .  
Wheat H Y V s  g r o w e r s  c o n s t i t u t e  an i m p o r t a n t  segment o f  t h e  
f a r m i n g  communi ty ;  t h e i r  number is  e s t i m a t e d  a t  80,000, a b o u t  20 
percent  o f  t o t a l  l a n d h o l d e r s  i n  t h e  c o u n t r y .  They  c u l t i v a t e  
130,000 ha o f  i r r i g a t e d  l a n d  and a b o u t  500,000 h a  o f  r a i n f e d  l a n d  
w i t h  w h e a t  H Y V s .  
p e r c e n t  of  c o t t o n  a rea ,  t h e  f i r s t  n a t i o n a l  c a s h  c r o p ,  9 4  percent  
o f  i r r i g a t e d  vege tab le  a r e a ,  and 4 8  percent  o f  suga rbee t  a r e a .  
T h e  i r r i g a t e d  a r e a  o f  H Y V  w h e a t  c o m e s  t o 7 6  
4.2 I n n o v a t i o n s  w i t h  p o t e n t i a l  impact 
A s  of 1981,  SARD,  I C A R D A  and ACSAD have been  announc ing  t h e  
r e l e a s e  o r  d e v e l o p m e n t  o f  new,  bet ter  p e r f o r m i n g  v a r i e t i e s  f o r  
w h e a t ,  b a r l e y ,  m a i z e  and c h i c k p e a .  
h!.he& 
I n  1982,  t h e  V a r i e t y  R e l e a s e  Commi t t ee  approved  t w o  new 
whea t  c u l t i v a r s  d e v e l o p e d  by SARD, Bhouth 1,  a durum, a n d  
Bhouth 2, a b readwhea t .  S e e d s  o f  b o t h  v a r i e t i e s  a r e  expected t o  
be d i s t r i b u t e d  t o  farmers i n  1986. 
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Bhouth  1 is  a s e e m i n g l y  n a t u r a l  m u t a n t ,  s e l e c t e d  
from a l o c a l i z e d  v a r i e t y  c a l l e d  Senator  C a p i l l i .  The 
new v a r i e t y  p l a n t s  a r e  d i s t i n g u i s h e d  by s h o r t e r  stem 
and  l a r g e r  ea r .  Bhouth  y i e l d s  u p  t o  7 t o  54  p e r c e n t  more 
t h a n  Gezi ra  17,  d e p e n d i n g  on t h e  amount  of s o i l  m o i s t u r e .  
was s e l e c t e d  from CIMMYT's  b r e e d i n g  l i n e s .  I t  y i e l d s  u p  t o  
3 4  t o  53 p e r c e n t  more t h a n  Mexipak. L a t e r ,  d u r i n g  s e e d  
m u l t i p l i c a t i o n ,  s e g r e g a t i o n  f e a t u r e s  a p p e a r e d  i n  some 
f i e l d s .  M u l t i p l i c a t i o n  h a s  been  s t o p p e d  u n t i l  a p p r o p r i a t e  
t e s t s  a r e  made. 
Bhouth  2 ([SZZ7 x u p  3021 x E4843-2 j i t62L  [Duma S-6853) 
I n  1983 ,  t h e  Committee a p p r o v e d  two o t h e r  new w h e a t  
c u l t i v a r s ,  Sham 1 ,  a durum,  and  Sham 2, a b r e a d w h e a t ;  d e v e l o p e d  
by I C A R D A  and  t e s t e d  by SARD.  S e e d s  a r e  e x p e c t e d  f o r  d i s t r i -  
b u t i o n  i n  1987.  
Sham 1 (PLC'S' - R u f f ' s '  x GLa ISr Rt te  and  CM1 7 9 0 4  - 
B - 3M - 1414  - Osk [ W A H A I )  y i e l d s  u p  t o  5 t o  1 4  p e r c e n t  
more t h a n  Gezira 17,  d e p e n d i n g  on s o i l  m o i s t u r e .  
up  t o  18 p e r c e n t  more t h a n  Mexipak u n d e r  i r r i g a t i o n .  
Sham 2 ( 7 C  - Tob/CNO - Kal [C ie t e  C e r r o s l )  y i e l d s  
Other v a r i e t i e s  once d e c l a r e d  p r o m i s i n g  i n c l u d e  SAHL 
( C r  'S' x T. d i c .  V. Vernum G U ' S '  a n d  CM 199-29M-14-1M-OY D a l g I r  
a durum, and  g o l a n  (S 311 - N o r t i n o )  a n d  Bloudan  ( H  D 21721,  
b r e a d w h e a t  a d o p t e d  by I C A R D A ,  and  A C S A D  65, d e v e l o p e d  by ACSAD.  
B X k Y  
After b e i n g  a p p r o v e d  f o r  m u l t i p l i c a t i o n  and  d i s t r i b u t i o n  t o  
farmers ,  t h e  b a r l e y  v a r i e t y  B e e c h e r  h a s  p r o v e d  t o  b e  i n t o l e r a n t  
t o  co ld  and  d r o u g h t  c o n d i t i o n s .  It p e r f o r m s  w e l l  o n l y  i n  t h e  
warmc r a i n y  areas.  S i n c e  b a r l e y  is  grown m a i n l y  i n  t h e  d r i e r ,  
co lde r  a r e a s ,  B e e c h e r  m u l t i p l i c a t i o n  h a s  been  s t o p p e d .  I C A R D A  
r e s e a r c h  i n  1982 /83  h a s  c o n f i r m e d  p r o m i s i n g  n e w  l i n e s ,  BR/Apam 
and  Ba.dia ( B e a c h e r  - 2762 - 6 L )  f o r  zone B (250-350 m m  r a i n f a l l ) ,  
and  WI 2269 a n d  Harmal f o r  z o n e  C (250 mm). Under t h e  SARD 
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research p rogram,  new p r o m i s i n g  c u l t i v a r s  i n c l u d e  m a t  171. 
( B r i g g s )  and F u r a t  1 1 1 3  (Fun / H45 / /  P I  3604 / Fun /3/Avt/Nor/  
B2  Winn /4 /Cer /2*pro-6L) ,  y i e l d i n g  14  t o  36 percent  more t h a n  t h e  
l o c a l  v a r i e t y  Arabi  Abiad. ACSAD h a s  announced t h e  r e l e a s e  o f  
o n e  p r o m i s i n g  b a r l e y  c u l t i v a r  c a l l e d  A C S A D  1 x .  
Maize 
A new m a i z e  v a r i e t y  g i v e n  t h e  name “-82,” i s  b e i n g  
m u l t i p l i e d  f o r  d i s t r i b u t i o n  t o  f a r m e r s  i n  t h e  n e a r  f u t u r e .  
Ghouta  82 g o e s  back  t o  A g a i t i  72 ,  i n t r o d u c e d  i n  1974 f rom 
P a k i s t a n  u n d e r  an  FA0 r e g i o n a l  p r o j e c t ,  a n d  s u b j e c t e d  t o  severe 
mass  s e l e c t i o n  and o t h e r  b r e e d i n g  t e c h n i q u e s .  Ghouta  82 y i e l d s  
18 percent  more t h a n  t h e  French h y b r i d  LG 11 ,  a n d  a t  l e a s t  
60  percent  more y i e l d  t h a n  t h e  n a t i o n a l  a v e r a g e .  
Sham 2 9  a n d S h a m 7  g i v e b e t t e r  y i e l d ,  a n d m a t u r e e a r l i e r ,  t h a n  
LG 1 1 ,  e a r l y  m a t u r i t y  b e i n g  a l i m i t i n g  f a c t o r .  
Three p r o m i s i n g  m a i z e  h y b r i d s  a r e  i n  t h e  p i p e l i n e .  Sham 27, 
One c h i c k p e a  c u l t i v a r  named I z r a  ( I I ,  C4&& d e v e l o p e d  a t  
I C A R D A  and t e s t e d  by S A R D ,  h a s  been re leased  f o r  w i n t e r  p l a n t i n g .  
T h i s  HYV has  a l o n g  stem, an a d v a n t a g e  f o r  m e c h a n i c a l  h a r v e s t i n g ,  
i s  r e s i s t a n t  t o  Ascochy ta  b l i g h t  and t o l e r a n t  t o  c o l d .  I t  y i e l d s  
a t  l e a s t  3 t / h a ,  w h i c h  i s  d o u b l e  t h e  n a t i o n a l  a v e r a g e  o f  i r r i -  
g a t e d  c h i c k p e a ,  and  4.5 times t h a t  o f  t h e  r a i n f e d .  
and “ t h e r e f o r e  i t s  d i s t r i b u t i o n  was t e m p o r a r i l y  p o s t p o n e d  for 
f u r t h e r  i n v e s t i g a t i o n s . ”  A p r o m i s i n g  n e w  c h i c k p e a  c u l t i v a r  
I L C  3 a  b e i n g  d e v e l o p e d  u n d e r  t h e  M A A R - I C A R D A  C o l l a b o r a t i v e  
Program,  i s  expected t o  be r e l e a s e d  i n  1985. I t  h a s  s i m i l a r  
t r a i t s  t o  I L C  482, b u t  it r e s p o n d s  be t te r  t o  h i g h e r  r a i n f a l l  and  
i s  more t o l e r a n t  t o  c o l d .  
However, i t  recent ly  had a severe i n c i d e n c e  o f  c y s t  nema tode  
Farm p r a c t i c e  r e s e a r c h  p r o j e c t s  a imed  a t  i m p r o v i n g  t h e  p ro -  
d u c t i v i t y  o f  food f i e l d  c r o p s  a r e  p l e n t y .  However, i t  appears  
t h a t  t h e  m a j o r i t y  o f  t h e s e  p r o j e c t s  have  n o t  y e t  g i v e n  d e f i n i t e  
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and conc lus ive  results. Few c a s e s  exis t  w i t h  r e s u l t s  ready f o r  
a p p l i c a t i o n .  F e r t i l i z a t i o n  and weed c o n t r o l  of  wheat, ba r l ey  and 
l e n t i l s  a r e  examples of  w i d e  p o t e n t i a l i t y .  
The  use of f e r t i l i z e r s  (100 kg N + 60 kg P205) and h e r b i -  
c i d e s i n  wheat  f i e l d s  would i n c r e a s e  t h e  y i e l d  b y  1 t o  2 t o n s  o f  
g r a i n  and 1.25 t o  3 t o n s  of s t r a w  p e r  hec tare .  Net re turn  per  
h e c t a r e  would i n c r e a s e  by SL 1,200. A t  t h e  n a t i o n a l  l eve l ,  
f e r t i l i z a t i o n  and weed c o n t r o l  would he lp  i n c r e a s e  t o t a l  wheat 
product ion  by 700,000 t o n s  (500,000 ha x 1.4 t ons ) .  G N P  could be  
inc reased  by S L  600 m i l l i o n .  
I n  t h e  b a r l e y  f i e l d s ,  f e r t i l i z a t i o n  (20 kg N + 4 5  kg P2O5) 
and chemical  weed c o n t r o l  may enhance t h e  y i e l d  by 0.35 t o  0.74 
t o n s  of g r a i n  and 0.35 t o  0.64 t o n s  of  s t r a w  p e r  h e c t a r e ,  and n e t  
r e t u r n  by SL 100 t o  390 p e r  h e c t a r e ,  depending on loca t ion .  A t  
t h e  n a t i o n a l  l eve l ,  t o t a l  b a r l e y  product ion  may i n c r e a s e  by 
200,000 t o n s  (500,000 ha x 0.4 t o n )  and G N P  by SL 80 m i l l i o n .  
F e r t i l i z a t i o n  (20 kg N + 60 kg P 2 0 5 )  and weed c o n t r o l  t w i c e  
by hand may double t h e  y i e l d  of l en t i l s .  A lower  i n c r e a s e  of 0.5 
ton  p e r  h e c t a r e  i s  assumed. Appl ica t ion  on 35,000 h e c t a r e s  would 
i n c r e a s e  n a t i o n a l  l e n t i l  product ion by 17,500 t o n s  (35 percent  of 
t o t a l  p roduc t ion ) .  
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5 C o n c l u s i o n s  
A s i d e  from t h e  d i r e c t  c o n t r i b u t i o n  C I M M Y T  h a s  been  making  t o  
i n c r e a s i n g  wheat  p r o d u c t i o n  t h r o u g h  t h e  HYV s t r a t e g y ,  I C A R D A  is  
p r a c t i c a l l y  t h e  o n l y  I A R C  wh ich  i s  expected t o  c o n t r i b u t e  
e f f e c t i v e l y  t o  a g r i c u l t u r a l  p r o d u c t i o n  i n c r e a s e  i n  Syria .  
However, I C A R D A ' s  i m p a c t  i s  g o v e r n e d  by  t h r e e  c o n s i d e r a t i o n s  
c o n c e r n i n g  t h e  s h o r t  time s i n c e  I C A R D A  h a s  been  p r e s e n t  i n  S y r i a .  
By a l l  m e a s u r e s ,  a 6 - y e a r  s p a n  i s  n o t  q u i t e  s u f f i c i e n t  time t o :  
1 .  P r o d u c e  r e l i a b l e  and  a p p l i c a b l e  research f i n d i n g s ,  w h e t h e r  
a b o u t  improved  new v a r i e t i e s  o r  advanced  p r o d u c t i o n  t e c h -  
n i q u e s .  
2.  E s t a b l i s h  a d e p e n d a b l e ,  l o n g - l a s t i n g  and  t r u s t f u l  r e l a t i o n -  
s h i p  w i t h  t h e  S y r i a n  r e s e a r c h  and  e x t e n s i o n  s e r v i c e s ,  which 
would p e r m i t  prompt  t r a n s f e r  o f  new knowledge  and  methods 
t o  farmers. 
3. Make a v a i l a b l e  t h e  i n p u t  r e q u i r e m e n t s  o f  t h e  new tech- 
n o l o g i e s  s u c h  a s  t h e  improved seeds of t h e  newly  re leased  
v a r i e t i e s ,  fa rm m a c h i n e r y  (e .g . ,  l e n t i l  and  c h i c k p e a  
h a r v e s t e r ) ,  chemicals ,  e tc .  i n  a d d i t i o n  t o  c o n v i n c i n g  
farmers t o  a d o p t  t h e  new t e c h n i q u e s  and  o b t a i n  t h e  new 
i n p u t s .  
Hence, i t  i s  s t i l l  p r e m a t u r e  and  u n f a i r  t o  t a l k  a b o u t  
I C A R D A ' s  i m p a c t  o r  e f f e c t  on p r o d u c t i o n ,  y i e l d ,  f a r m e r s '  income,  
i n c o m e  d i s t r i b u t i o n ,  n u t r i t i o n ,  etc.  As o n e  S y r i a n  s e n i o r  
o f f i c i a l  h a s  p u t  it: " I n c r e a s i n g  p r o d u c t i o n  is  a compl i ca t ed ,  
t ime consuming  process.  However,  w i t h i n  t h e  r e s o u r c e s  a v a i l a b l e  
t o  I C A R D A  and  i t s  research  s t r a t e g y ,  we expect p o s i t i v e  r e s u l t s  
i n  t h e  f u t u r e . "  He commented on I C A R D A ' s  research s t r a t e g y  as  
f o s t e r i n g  ? ' the r e a l  mean ing  o f  p r o d u c t i v i t y  i n c r e a s e , ? '  s i n c e  i t  
rests on two s o l i d  bases. F i r s t ,  i t  c o n c e n t r a t e s  on two  m a j o r  
d r y - f a r m i n g  crops: b a r l e y  and  c h i c k p e a ,  w h i c h  before I C A R D A  had  
r e c e i v e d  l i t t l e  r e s e a r c h  a t t e n t i o n .  Second,  i t  emphas izes  t h e  
vo lume  of research works  i n  p r o d u c t i o n  p h y s i o l o g y  i n  o rde r  t o  
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i n c r e a s e  p r o d u c t i v i t y  u n d e r  t h e  r e a l l y  p r e d o m i n a n t  c o n d i t i o n s  of 
d r o u g h t ,  s a l i n i t y ,  c o l d ,  i n s e c t s  and  d i seases .  
W i t h i n  t h e  whole  research program, r e s e a r c h  i n  f a r m  prac-  
t i c e s  ( o r  systems?) seems t o  be  r e l a t i v e l y  more p r o m i s i n g  and  
l e s s  t ime consuming ,  e s p e c i a l l y  i n  t h e  a r e a s  o f  f e r t i l i z a t i o n ,  
s e e d i n g  r a t e s  a n d  d a t e s  a n d  w e e d  c o n t r o l .  
r a i n f e d  f a r m i n g  i s  r e c e i v i n g  v e r y  n e g l i g i b l e  d o s e s  o f  t e c h n o l o g y .  
A c o n c e n t r a t e d  and  e f f e c t i v e  p u s h  would  r e s u l t  i n  a s u b s t a n t i a l  
i n c r e a s e  i n  c rop  p r o d u c t i v i t y  u n d e r  r a i n f e d  c o n d i t i o n s .  There- 
f o r e ,  it m i g h t  b e  a d v i s a b l e  f o r  I C A R D A  t o  s p e e d  u p  t h e  process  of 
t e c h n o l o g y  t r a n s f e r .  Research e f f o r t s  i n  t h e  p a s t  6 y e a r s  c o u l d  
bes t  be u t i l i z e d  by g o i n g  c a r e f u l l y  t h r o u g h  farm p r a c t i c e  
research f i n d i n g s ,  p u t t i n g  them i n t o  u s a b l e  form and  f o r w a r d i n g  
them t o  t h e  e x t e n s i o n  s e r v i c e .  I n f o r m a l  p r e s s u r e  may be  
exercised and  a c c o m p a n i e d  by  a n  a p p r o p r i a t e  i n f o r m a t i o n  
campaign .  
I t  i s  w e l l k n o w n t h a t  
On t h e  o t h e r  hand ,  I A R C s '  impac t  on  N A R S  r e s e a r c h  c a p a c i t y  
c o u l d  c o n c e i v a b l y  be  s t r e n g t h e n e d  t h r o u g h  a number  o f  m e a s u r e s ,  
w h i c h  may be t a k e n ,  p a r t i c u l a r l y ,  by I C A R D A :  
1 .  I n  a d d i t i o n  t o  I C A R D A ' s  p r e v i o u s  e f f o r t s  t o  b r i n g  f o r t h  t h e  
i d e a  of a Research C o o r d i n a t i o n  Committee, I C A R D A  c o u l d  
h e l p  i n  a c t u a l  i m p l e m e n t a t i o n  by c a l l i n g  r e p r e s e n t a t i v e s  of 
a l l  r e s e a r c h  p a r t i e s  t o  p e r i o d i c  m e e t i n g s  where t h e i r  
research programs would be d i s c u s s e d  and  c o o r d i n a t e d .  The  
a n n u a l  m e e t i n g  o f  t h e  M A A R - I C A R D A  C o l l a b o r a t i v e  Program 
t c o u l d  be  a good s t a r t i n g  o c c a s i o n ,  e s p e c i a l l y  i f  s imi l a r  
programs a r e  c o n c l u d e d  w i t h  o t h e r  a g e n c i e s ,  p a r t i c u l a r l y  
GADEB and  t h e  F a c u l t y  of A g r i c u l t u r e ,  Aleppo U n i v e r s i t y .  
An expanded  m e e t i n g  t o  d i s c u s s  a l l  c o l l a b o r a t i v e  programs 
i n  o n e  cyc le  o f  s e s s i o n s  would be a p r a c t i c a l  move t o w a r d  
a c t u a l  c o o r d i n a t i o n .  I n  f a c t ,  t he re  i s  a n  u r g e n t  need  t o  
s u p p o r t  t h e  r e s e a r c h  c a p a c i t y  of t h o s e  two i n s t i t u t i o n s  i n  
47 
a way s i m i l a r  t o  t h e  c o o r d i n a t i o n  w i t h  M A A R l s  t h r e e  
d i r e c t o r a t e s .  
2. More t h a n  c o o p e r a t i o n ,  t h e  p a r t i c i p a t i o n  o f  t h e  Aleppo  
F a c u l t y  o f  A g r i c u l t u r e  i n  I C A R D A l s  r e s e a r c h  program n e e d s  
t o  b e  s t r e s s e d .  By g e t t i n g  f a c u l t y  p r o f e s s o r s  more i n -  
v o l v e d  i n  t h e  i m p l e m e n t a t i o n  o f  t h e  M A A R - I C A R D A  C o l l a b o -  
r a t i v e  Program,  I C A R D A  would p l a y  a c a t a l y t i c  r o l e  be tween  
S y r i a n  r e s e a r c h  p a r t i e s ,  and  s t r e n g t h e n  t h e  r e l a t i o n s h i p  
between t h e  f a c u l t y ,  SARD and SD. 
3 .  I n  v i e w  of t h e  u tmos t  i m p o r t a n c e  o f  t h e  ICARDA/Aleppo 
F a c u l t y  o f  A g r i c u l t u r e  p o s t g r a d u a t e  s t u d y  program,  a 
t h o r o u g h  program a s s e s s m e n t  s h o u l d  b e  made, a f t e r  which  a 
d e c i s i o n  t o  expand it c o u l d  b e  t a k e n .  I f  t h e  program 
e x p a n s i o n  becomes p r a c t i c a l  and  s u c c e s s f u l ,  more N A R S  
r e s e a r c h e r s  c o u l d  b e  e n r o l l e d  t o  g e t  a n  a c a d e m i c  r e s e a r c h  
d e g r e e .  A f e a s i b l e  scheme  t o  f i n a n c e  and  o r g a n i z e  t h e  
expanded p rogram s h o u l d  be worked o u t .  
4 .  The p r o p o s i t i o n  c u r r e n t l y  u n d e r  c o n s i d e r a t i o n  t o  
e s t a b l i s h  a n  I n t e r n a t i o n a l  T r a n s l a t i o n  C e n t e r  a t  I C A R D A  
i s  e s s e n t i a l  and  s h o u l d  b e  implemented  as soon a s  
p o s s i b l e .  B a s i c  d o c u m e n t s  and  i m p o r t a n t  p u b l i c a t i o n s  o f  
s u c h  c e n t e r s  a s  IFPRI ,  ISNAR and IBPGR would b e  w i d e l y  and 
e a s i l y  made a v a i l a b l e .  T h i s  c o n s e q u e n t l y  w i l l  f a c i l i t a t e  
and s p e e d  u p  t h e  u t i l i z a t i o n  of t h e s e  cen te r s '  s e rv i ces .  
5. The warm r e c e p t i o n  of I C A R D A ' s  and  o t h e r  I A R C s l  p u b l i -  
c a t i o n s  e n c o u r a g e s  a w i d e r  d i s t r i b u t i o n  of  a l a r g e  number o f  
s m a l l - s i z e ,  t o p i c - s p e c i f i c  p u b l i c a t i o n s  i n  Arabic .  The 
l a r g e s t  p o s s i b l e  number of  M A A R  o f f i c e r s ,  e s p e c i a l l y  t h o s e  
w o r k i n g  i n  SARD, SD and S t e p p e  D i r e c t o r a t e  s h o u l d  be 
r e a c h e d ,  I C A R D A  r e s e a r c h  p u b l i c a t i o n s  s h o u l d  a l s o  r e a c h  a 
w i d e r  c l a s s  o f  p e o p l e  i n  t h e  po l i cy -mak ing  and  s e r v i c e s  
d i r e c t o r a t e s  of  MAAR ( P l a n n i n g ,  A g r i c u l t u r a l  A f f a i r s ,  
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Extension), and the State Planning Commission and the 
Faculties of Agriculture. 
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5 .  Dr. M. Saxena, Program Leader, Food Legume Improvement 
6 .  Dr. P. Cocks, Program Leader, Pas tu re ,  Forage, and 
7 .  Mr. L. Chambers, Program Leader,  Communication and 
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9. D r .  S. Ahmed, Nat ional  Research Coordinator  
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H .  Saoud, Deputy Minister, MAAR 
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K .  Mas'oud, Dean, Facul ty  of A g r i c u l t u r e ?  Aleppo 
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R .  Kanbar, D i r e c t o r ,  S c i e n t i f i c  A g r i c u l t u r a l  Research 
Dept., MAAR 
J .  Abdul Karim, D i r e c t o r ,  S o i l s  Dept., MAAR 
F. Mraiwed, D i r e c t o r ,  A g r i c u l t u r a l  A f f a i r s  Dept., MAAR 
M. S. A l i ,  D i r e c t o r ,  T ra in ing  Dept., MAAR 
U. Alloush, D i r e c t o r ,  Planning and S t a t i s t i c s  Dept.? 
MAAR 
S. El-A'meri, D i r e c t o r ,  A g r i c u l t u r a l  Extension Dept., 
MAAR 
H. As-Samman, D i r e c t o r ,  Steppe,  P a s t u r e  and Sheep 
Dept., MAAR 
R .  Sa'adud Deen, D i r e c t o r ,  I r r i g a t i o n  and A g r i c u l t u r a l  
Planning, S t a t e  Planning Commission 
21. Dr. R .  Hamdan, Depu ty  D i r e c t o r ,  SARD, MAAR 
22. Mr. K .  E l  Arab, Head, F i e l d  Crops, SARD, MAAR 
23. Mr. M .  El-Ahmad, Head, P l a n t  P r o t e c t i o n ,  SARD, MAAR 
24. Mr. F. El-Khouri, Head, Animal Product ion,  SARD, MAAR 
25. Mr. S. Sha l l eh ,  Head, Vegetables ,  SARD, MAAR 
26. Mr. S. El-Matt, Legume Crops and O i l  Seed, SARD, MAAR 
27. Mr. A .  Zara, Seeds? Disease,  SARD, MAAR 
28. Mr. K. Obari,  Genetic ResourcesI SARD, MAAR 
29. Mr. Y. S'weidan, Forage and P a s t u r e ?  SARD, MAAR 
30. Mr. W. Tawil,  P l a n t  Genetic (Muta t ions )?  SARD, MAAR 
31. Mr. F. Kardoss? Head, Field Crops, A g r i c u l t u r a l  A f f a i r s  
Dep t . ,  MAAR 
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